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For several years, the Committee on Intergovernmental Relations has 
been working on the identification of key intergovernmental issues in 
urban transportation in order to focus attention on the complex political 
and institutional relationships that must be considered in the develop- 
ment and implementation of transportation plans and programs. The 
results of the committee’s lengthy deliberations are reflected in the fol- 
lowing statement, which was adopted by the committee on January 18, 
1978. The membersof the committe are Albert A. Grant, chairman; 
Joel Ettinger, secretary; Kurt W. Bauer; John Bosley; Richard Bouchard; 
william K. Brussat; Kathryn Cousins; John Dyer; Stanley Feinsod; 
Stephen George; Lonnie E. Haefner; Douglas Haist; Edward M. Hall; 
Richard Huff; William E. Loftus; William L. Mertz; Thomas P. Messier; 
Clyde E. Pyers; Arthur D. Rogers; Joanne Vlecides; David Walker; James 
A. Walsh; Paul C. Watt; William S. Weber; Philip L. Wilson; and James A. 
Scott, TRB staff. 


STATEMENT ON 
MAJOR ISSUES 


INTERGOVERNMENTAL RELATIONS AND 
URBAN TRANSPORTATION 


The TRB Committee on Intergovernmental Relations concerns itself with 
the interrelationships of various governmental units—federal, state, and 
local—in regard to the planning, administration, coordination, and imple- 
mentation of transportation plans and programs, including particular at- 
tention to cooperative arrangements for decision making in regional and 
metropolitan areas and the role of cooperative multimodal transporta- 
tion planning within these areas. 

The purpose of this statement is to identify the key intergovernmental 
problems and issues currently associated with the urban transportation 
planning process and to suggest a number of questions that need to be 
addressed in order to solve these problems and issues. The committee 
hopes that the questions will be used by those interested and involved in 
the intergovernmental aspects of urban transportation planning as an 
agenda for continuing efforts to improve and simplify the political, in- 
stitutional, financial, and administrative processes for the development 
and implementation of transportation plans and programs. 

The end objective of the urban transportation planning process should 
be informed decisions that lead to the construction, improvement, main- 
tenance, and operation of the physical facilities and services of a total 
transportation system that is individually designed for the urban area it 
is to serve and is within the financial means of the area to achieve. The 
system should make the most effective use of the existing facilities and 
equipment. New facilities as well as expanded services should be as cost- 
effective as possible. 

Inasmuch as a transportation system must be planned, designed, and 


built to serve an entire urban area and not just individual jurisdictions 
within it, and because federal funds and state facilities are an integral 
part of the whole, there must be effective intergovernmental relations. 
However, the means and organizational structure to achieve this should 
be individually tailored to the unique needs, history, and political char- 
acteristics of the area and should incorporate local determination and 
home rule as well as cooperation among all jurisdictions and agencies in- 
volved, 

The Committee has identified four major problem areas that are most 
deserving of continuing attention. Each area is discussed below, and the 
challenges inherent in each of the four issues are described in the form 
of critical questions that need to be addressed. 


Need for Greater Flexibility 


The drafters of the Federal-Aid Highway Act of 1962 clearly saw the 
need for a comprehensive integrated approach to urban planning, and 
they set forth a sound concept for meeting this need—a continuing, com- 
prehensive, and cooperative (3C) transportation planning process for 
urbanized areas of more than 50 000 people. This process would have 

- as its goal the production of transportation facilities and services for the 
public that are designed for the particular urban area. It did not try to 
spell out how to plan, and it did not try to specify the organizational 
structure required to accomplish the planning and implementation. It 
did require, however, the establishment of processes for carrying out 
transportation system planning within each urbanized area. 

This was clear, direct, and flexible guidance from the federal govern- 
ment to the states, counties, and cities. However, the last 15 years have 
seen intensive efforts to detail how to plan and how to organize to plan. 
Each new set of regulations and guidelines appears to further limit state 
and local options for organizing and managing the urban transportation 
planning process. In some cases, state governments have further limited 
the options for cooperative approaches to these problems. The proper 
balance between rigid requirements and flexible options and the best ap- 
proach to assigning and sharing responsibilities are still unresolved issues 
in a number of urban areas. The critical questions on this point are listed 
below. 


1. What elements of the urban transportation planning process should 
be common to all urban areas (e.g., technical criteria and processes, an- 
nual planning product requirements, fund apportionment formulas)? 

2. What elements of the urban transportation planning process should 
be more flexible and adaptable to the needs of each urban area (e.g., or- 
ganizational arrangements, use of capital and planning funds, allocation 
of responsibilities) ? 

3. How can the various levels of responsibility for system planning, 
project planning, and project implementation in urban areas be better 
defined, allocated, and performed? 


Need for Improved Communication 


A second major problem is the need to somehow bring technical and ad- 
ministrative urban transportation planners and programmers together 
with the decision makers in a more meaningful way. This means not 


only providing understandable and useful information on transportation 
alternatives but also clearly identifying the relationship and impact of 
transportation options on other functional planning programs and on 
comprehensive metropolitan planning and development policies. The 
goal is to make sure that decision makers (elected and appointed offi- 
cials) have the results and benefits of the urban transportation planning 
process before them and understand these results. This goal remains only 
partly realized today: The critical questions in this area are listed below. 


1. How can the urban transportation planning process provide more 
meaningful and timely information to decision makers? 

2. How can we best identify trade-offs between competing functional 
needs so that general-purpose government decision makers can choose 
among options? 

3. How can we better determine and define the range of options and 
impacts for decision makers to consider? 

4. How can we improve coordination and interaction between urban 
transportation planning and comprehensive planning? 

5. How can the decision-making process by elected officials be made 
to work more effectively with the active participation of citizens with- 
out delaying needed projects and programs? 


Need to Reduce Red Tape 


A third major problem is a combination of red tape and the need to ac- 
commodate increasingly complex project-acceptability criteria, such as 
environmental protection, nondiscrimination, rights of the handicapped, 
and labor agreements. Many efforts are under way to attack and reduce 
red tape and the increased costs of construction that result from inflation, 
as well as the costs to the user caused by delay of improvements, the 
costs to the economy in unemployment and underemployment due to 
delays of projects, and public skepticism over what the public perceives 

as needless delays or unproductive efforts. The critical questions on this 
issue are listed below. 


1. How can we lessen the wide variety and complexity of planning 
and program regulations and make them more compatible with each 
other and appropriate to the scope of proposals being addressed? 

2. To what degree can we obtain concurrent rather than sequential 
reviews in order to reduce the time required prior to implementation? 

3. How can we reduce the number of checkpoints in the planning 
process? 

4, What other techniques and procedures can we use to both simplify 
and strengthen the linkage between planning and implementation? 


Need for Funding Stability 


The fourth major problem is funding. Inflation, compounded by the 
problems entailed in the preparation of an environmental impact state- 
ment and related delays, the inelasticity of highway-user revenues, and 
increasing demand for transportation services, results in lower levels of 
maintenance and reduced construction programs. Further, transit operat- 
ing costs continue to spiral ever upward. There is a need to review ser- 
vice levels agreed to by the various funding agencies in light of economic, 


environmental, and energy concerns and to develop methods of improv- 
ing funding efficiency and conducting performance audits. Every effort 
should be made to pursue cost-effective transportation programs and 
projects. The critical questions in this area are listed below. 


1. How can urban areas and funding agencies achieve greater con- 
sensus in funding capital and operating costs for transportation systems? 

2. What revenue sources are most equitable and dependable for con- 
tinuing support of vital urban transport needs? 

3. What is the fair share of urban transportation costs assignable to 
federal, state, and local governments? 

4. How can we improve measures of efficiency and performance in 
making future decisions on investments among transportation improve- 
ment options? 


Summary 


Great strides have been made in recognizing the growing importance of 
good intergovernmental relations as a critical link between transportation 
planning and implementation and in attempting to establish guidelines 
and criteria for improved intergovernmental relations. However, in ad- 
dressing the problems, regulatory overreaction has occurred in some in- 
stances, and many unresolved issues and challenges remain. Ways and 
means must be found to improve the effectiveness of the basic 3C con- 
cept. The organizational structure for intergovernmental relations must 
be flexible; it must be designed and developed to meet the needs of each 
urban area. It should provide a transportation system planning process 
within each urbanized area that is consistent with state and federal poli- 
cies and is best suited to meeting the area’s needs as seen by local elected 
officials, as well as within the financial capabilities of the funding agen- 
cies. 

The committee believes that with continuing thoughtful attention to 
the problems identified and the questions raised in this statement, signif- 
icant improvement can be achieved in the political, institutional, finan- 
cial, and administrative procedures that are prerequisite to the imple- 
mentation of transportation plans and programs in urban areas. 


New Center 
Opened by 
Michigan 
Transportation 
Department 


After 65 years of operating in separate, makeshift facilities 
nearly 160 km (100 miles) apart, the Testing Section and 
the Research Section of the Michigan Department of 
State Highways and Transportation joined forces recently 
in anew $6 million facility near Lansing. The Testing 
and Research Division's 150 employees are now located 
in 9300 m? (100 000 ft?) of space that is divided into 20 
laboratories, a library, a graphic arts center, a machine 
shop, a vehicle preparation area, and administrative of- 
fices. During the March 1978 opening ceremonies for 
the facility, which was in the planning and construction 
phases for more than 3 years, the facility was visited by 
more than 600 area legislative and public officials and de- 
partment personnel and their families. 


Study on contamination of deicing 
salts is carried out in the new re- 
search chemistry laboratory by 
Wayne L. Frederick (left) and 

Vija Troms. 


The Testing and Research Laboratory building Is lo- 
cated in the State Secondary Governmental Complex, 13 
km (8 miles) southwest of downtown Lansing. It is a 
one-story, L-shaped building constructed on a simple 
steel frame and faced with brick; to permit maximum 
flexibility of use, it has no interior load-bearing walls or 
partitions. Within the building, the major laboratory and 
corridor walls are of cement block; office areas are con- 
structed of movable steel partitions. The heating and air- 
conditioning are provided by the central energy plant in 
the complex and, in certain specialized laboratory areas, 
individualized humidity control is provided. Special ex- 
haust, filter, and fire-control systems are also provided 
where required. 

“It's an impressive and needed improvement over our 
former facilities,” said Kent A. Allemeier, Engineer of 
Testing and Research. ‘Our Testing Section, for example, 
had been crunched into the same work area on the Uni- 
versity of Michigan campus in Ann Arbor for more than 
50 years. Pretty much the same was true for our Re- 
search Section, which was shoe-horned into a very old 
building that formerly served as a Lansing factory. The 
new building was planned and designed specifically to 
meet the needs of our testing and research operations now 
and in the future.”’ 

The Testing Section routinely performs about 160 dif- 
ferent materials tests on a broad range of items necessary 
for the design, construction, and maintenance of a mod- 
ern transportation system. 

Allemeier, who is TRB’s representative in the Michigan 
Department of State Highways and Transportation and a 
member of the NCHRP Panel on Guidelines for Recycling 
Pavement Materials, noted that, as traditional construction 
materials become scarcer, ‘‘it is necessary to explore al- 
ternative options. In addition to exploring new materials, 
the Research Section is devoting more of its efforts to 
reclamation and recycling of materials.” 

Allemeier said that environmental considerations also 
require the Research Section to undertake noise and air 
quality studies. The department's research efforts, tradi- 
tionally restricted to the highway phase of transportation, 
now encompass the whole spectrum of transportation, in- 
cluding railways, aeronautics, and public transportation 
systems. The combined staff of the two sections includes 
55 people who are engineers, chemists, geologists, phys- 
icists, and mathematicians, and approximately 95 tech- 
nical support personnel. 

Shortly after the Michigan State Highway Department 
was established in 1905, it became evident that certain 
of the materials used for the improvement and construc- 
tion of roads were superior to others. In 1913, the Civil 
Engineering Department of the University of Michigan 
established a course in materials testing, and the results 
of these tests were incorporated into state road-building 
activities. As time passed, highway construction increased; 
the volume of samples became too great to be handled by 
students alone. In 1918 the Testing Laboratory was es- 
tablished in Ann Arbor using university facilities and state 
and university personnel. The Testing Laboratory moved 


into a portion of the East Engineering Building in 1924. 
As the volume of samples continued to increase, condi- 
tions became extremely crowded, but no additional space 
could be spared by the university. 

The Division of Investigation and Research was estab- 
lished in 1924 to study existing roads and investigate the 
conditions under which new roads were to be constructed. 
In 1933 the department's research activities and the Test- 
ing Laboratory were combined under a Lansing-based ad- 
ministrator. The dramatic expansion in highway trans- 
portation caused the department to increase its research 
activities in order to determine the effectiveness of ma- 
terials and methods already in use, as well as to develop 
new techniques and explore the potential of different ma- 
terials. Thus, in 1939, a separate research facility was 
created on the Michigan State University campus in East 
Lansing to establish a continuing program of research to 
meet these needs. Like the Testing Laboratory, the Re- 
search Laboratory grew rapidly, and the university could 
no longer accommodate it; in 1962 the Research Labora- 
tory moved into the Motor Wheel Building on Saginaw 
Street in Lansing. 

Both laboratories are essentially service organizations 
for the other divisions of the Department of State High- 
ways and Transportation and work in close consultation 
with them on their specialized needs. Beyond that, how- 
ever, they have gained national recognition as their per- 
sonnel serve on national committees, participate in na- 
tional and international conferences, and publish contri- 
butions to transportation technology. 


1 Dale Fisher analyzes a sample of traffic paint 
on the gas chromatograph in the new research 
laboratory. 


2 Printed circuit board used in air-monitoring ; 
instrumentation system is inspected by technician 
Robert Downing. 


3 Larry Holbrook (back to camera) explains the 
operation of the statistical unit of the research 
laboratory to a group of participants at the Con- 
ference on Management of Transportation Re- 
search Programs. From left are Harry A. Smith, 
TRB staff and state transportation department 
representatives Karl Dunn (Wisconsin), Donald 
Schwartz (I/linois), Paul Owen (Indiana), Leon 
Talbert (Ohio), L. T. Oehler (Michigan), and 

F. W. Thorstenson (Minnesota). 


What can we do to reduce the human toll and the emo- 
tional and material losses that road accidents cause in our 
community? First, we must all fully u1.derstand the reali- 
ties of the problem. It will be necessary to develop this 
understanding carefully and clearly, since there does ap- 
pear to be a public resistance to openly recognizing the 
issues that confront us. If they are recognized, they are 
frequently misinterpreted and misapplied. 

For example, in Victoria there was recently an organi- 
zation that, as its contribution to accident reduction, ad- 
vocated annual mechanical inspection of all vehicles. Let 
us examine this proposal, which, on the surface, appears 
to be avery reasonable one. First, we must ask how many 
accidents are caused by mechanically faulty vehicles. The 
answer Is well under 10 percent. How aieny of those ac- 


This article has been 
excerpted from a talk 
presented by M. G. Lay, 
Executive Director of the 
Australian Road Research 
Board, to the Internationa! 
Road Federation's 1978 
Australasian Road 
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cidents would have been avoided if we had had a law that 
required annual vehicle inspection? Probably fewer than 
half. For instance, no conventional inspection could de- 
tect metal fatigue in a key brake part that is only a few 
hours from failure. In addition, many critical faults take 
much less than 1 year to develop. It is worth realizing 
that one of the worst vehicle faults is poorly treaded or 
bald tires. And yet they can be detected visually by any- 
one walking past the vehicle. Perhaps a better alternative 
to annual inspection of all vehicles is for all sorts of peo- 
ple to report vehicles with bad tires and then force such 
vehicles to undergo a roadworthiness inspection. | argue 
this because bad tires may well be a sympton of many 
other vehicle and driver problems. 

It appears, then, that only a very small percentage of 
accidents will be avoided by annual mechanical inspection 
and that there might be better alternatives. One may ob- 
ject: Isn't human life sacred? Isn‘t just one life saved 
worth the effort? The answer is a blunt ‘‘no”’ if, for ex- 
ample, that effort could have been used to save, say, 10 
human lives somewhere else. In other words, we only 
have limited resources in our community, and we must 
use them in the most effective way possible. Now, al- 
through annual vehicle inspection would consume consid- 
erable community resources, it unfortunately falls into 
the category of apparently costless legislation. Another 


example of costless road accident legislation concerns the 
penalties for driving or traffic offenses. Severe penalties 
are presumed to be a greater deterrent than low penalties; 
it is therefore assumed that raising the penalties will di- 
minish the incidence of the particular offense at no cost 
to the government. But is this true? 

A prime current reason that increased penalties do not 
work is that the motorist, when committing an offense, 
acts like a gambler. He or she perceives not only the 
penalty but also the chance of apprehension. The deci- 
sion to knowingly commit a traffic offense is based on 
one’s knowledge of both the penalty and the risk of de- 
tection. If | estimated the average motorist’s chances of 
being detected, successfully prosecuted, and effectively 
punished for a traffic offense at less than 1 in 1000, you 
would probably not dispute the reasonableness of my 
figure and would agree that these are not bad odds to 
gamble with. At first glance, the solution to this situa- 
tion is obvious: Put more traffic police on the road and 
thus make the chances of detection much higher. To be 
more specific, let us take an offense that is being blatantly 
ignored throughout Australia—driving while over the legal 
level for blood-alcohol concentration (BAC). In Victoria, 
let me remind you, the legal level is 0.05 percent. 

Now, unless you have not read a newspaper or listened 
to a news broadcast during the last 5 years, you know that 
alcohol is widely recognized as the largest single factor in 
road accidents. You have been told—but probably do not 
believe—that driving while your BAC is higher than 0.05 
percent does affect your driving, even if you are a regular 
heavy drinker. You should know that people with high 
BACs are grossly overrepresented in road accidents; i.e., 
the percentage of people with high BACs who are involved 
in accidents is much higher than the percentage of those 
people who are actually driving. You know the potential 
penalties are already very severe. You should know all 
this and more. And yet you may well get in your car and 
drive home after drinking. Why will you act in this ap- 
parently irrational manner? 

There are some very obvious reasons that you will still 
drive, even though you know you are over the legal BAC 
limit. We have already touched on the issue of insufficient 
law enforcement and prosecution. Since this is fairly wide- 
spread, many of us will often take a gamble and drive 
home anyway. Unless we have suicidal tendencies, none 
of us would want to be involved in a serious accident. 
Most of us are at least subconsciously aware that a person 
will probably be involved in only one serious accident in 
his or her whole driving career. Once again, the odds of 
an accident occurring are probably less than 1 in 1000. In 
a single trip, your chances of being involved in a casualty 
accident when sober are about 1 in 300 000. If you drive 
with a high BAC, these chances drop to about 1 in 10 000. 
Although you have increased your risk 30-fold, your ab- 
solute chances are still very low. 

At this stage, it is worthwhile to go back to our acci- 
dent data to see just who is involved in road accidents. 
Let us look for a moment at the people in the accidents 


rather than at their breathalyzer readings. Who are the 
people who have the accidents? Are they spread uniformly 
among us? Do they have distinguishing features? There 
is little doubt that distinguishable social subgroups in our 
community are overrepresented in road accidents, Males 
under the age of 25 are the prime accident participants. 
The other groups that, on the basis of the admittedly lim- 
ited studies done to date in various countries, appear to 
be overrepresented in road accidents include people who 
have routine dealings with the various social agencies, the 
poorly educated, people with recent personal problems, 
people with criminal records, and, of course, the drinkers. 

| am not suggesting that those of you who are not in 
these categories should relax your driving guard, but | am 
saying that a serious attack on the road-accident problem 
certainly needs to recognize that we are probably not 
dealing with an average cross section of our community. 
It is also obvious that high fines or long jail sentences do 
not cure alcoholism. Rehabilitation and treatment (per- 
haps coupled with punishment) are needed. Furthermore, 
it is quite inadequate to rehabilitate only those alcoholics 
and drug takers who come to notice as a result of their in- 
volvement in serious road accidents. Because of the rarity 
of road accidents, jailing or successfully rehabilitating de- 
tected offenders will have virtually no immediate effect 
on the accident rate. If, for every 1000 potential causers 
of accidents on the road, we jail 1, we still have 999 left 
to cause havoc tomorrow. Most people will not be no- 
ticeably safer if the number of potential offenders is 999 
rather than 1000. 

There is a role, however, for strong penalties for serious 
offenses. Such penalties certainly help to change the at- 
titudes of individuals and the community as a whole. To 
be effective, future countermeasures must change com- 
munity attitudes within a variety of social groups ranging 
from young male adults to hardened social malcontents. 
Clearly, in the long term we must cure the disease, while 
in the short term we must alleviate the symptoms. Unless 
the disease is cured, new symptoms will occur despite our 
best efforts. For example, it is not too outlandish to sug- 
gest that, although 40 percent or so of accidents involve 
drivers with high BACs, eliminating drunken driving 
would not reduce accidents by the same 40 percent. 

| am certainly not-qualified to offer suggestions aimed 
at correcting the social maladjustments of particular 
groups in our community. However, | do believe that we 
can learn three immediately useful things. First, road 
safety campaigns should include components directed 
specifically to groups overrepresented in the accident 
statistics. Second, we should emphasize prevention of 
alcoholism and rehabilitation of alcoholics. Third, we 
should direct our engineering-oriented measures toward 
reducing the effects of accidents (e.g., by softening road- 
side hazards and automobile interiors) since it seems that 
some types of people are indeed victims looking for suit- 
able accident sites. Although this third alternative is often 
cost-effective in the short term, it offers no long-term so- 
lutions. 


Dialogue Sessions 
Draw Packed 
Houses At TRB 
Annual Meeting 


During the Fifty-seventh Annual Meeting'of the Trans- 
portation Research Board in January 1978, a new feature 
sponsored experimentally by the Group 1 Council drew 
standing-room-only crowds. A series of seven dialogue 
sessions, designed to enable students and young profes- 
sionals to get together informally with the seasoned pro- 
fessionals in the field of transportation, was expected to 
attract 10 or 15 people to each session. The sessions were 
held in the parlor atmosphere of several hotel suites. 

In fact, more than 50 people showed up for each of 
the two sessions on the first night. George Smerk of 
Indiana University attracted about 50 participants, and 
Marvin Manheim of Massachusetts Institute of Tech- 


nology packed 75 into the room before the door was 
closed; additional prospective attendees had to wait in 
the corridor. In these sessions and those that followed, 
those who came were predominantly experienced profes- 
sionals; very few were students. The discussions were 
informal and wide ranging, and they involved more audi- 
ence participation than the planners had anticipated. 

The other sessions of the series were moderated by 
E. M. Whitlock, Wilbur Smith and Associates; Philip 
Ringo, ATE Management and Service Company; Edson 
Tennyson, Pennsylvania Department of Transportation; 
Francis C. Turner, formerly with the Federal Highway 
Administration; Milton Pikarsky, Chicago Regional 
Transit Authority; and Henry M. Mayer, Milwaukee and 
Suburban Transportation Corporation. Pikarsky and 
Mayer ably substituted for Terrell Hill, Chicago Regional 
Transit Authority, at the last moment. 

Each of the sessions devoted some time to discussing 
the availability of energy for transportation and the fact 
that the United States will have to face a future of 
petroleum energy constraints. From that point of depar- 
ture, the sessions and the session leaders diverged. Some 
participants argued that the nation must move toward 
greater use of public transportation. Others, while con- 
curring with that general statement, also stressed the need 
for the rapid development of non-gasoline-powered auto- 
mobiles for the vast majority of trips. It was the general 
opinion that, if the problem of mobility in the face of a 
shortage of petroleum-based fuels is not solved, then the 
nation and the world will face major economic disloca- 
tion. 

To determine the need for and acceptance of the ses- 
sions, the planners of the dialogue series prepared and 
distributed questionnaires to the attendees. Cooperation 
was good; about half of the participants (120) returned 
the survey. The results showed that only 11 students at- 
tended the series. Most participants came from all levels 
of government (65); a majority of these came from local 
and regional governments. About 30 percent came from 
the private sector—manufacturing, consulting, and inter- 
ested citizens. Excluding the students, most of the partic- 
ipants had considerable professional experience: 


Experience (years) Number 
Up to 4 30 
5 to 10 oe. 
11 to 20 24 
2 tars 16 
More than 30 7 


The range was from three months to 46 years. There 
were 57 attendees who classified themselves as being in 
multimodal activities, and 35 were classified as being in 
public transportation. Only 12 were associated with high- 
ways and five with other modes (aviation, railroad, and 
waterway navigation). Those in multimodal and public 
transportation were analyzed further with regard to their 
areas of professional activity: 


Field of Transportation 


Activity Multimodal Public 
Planning and design SiS) 27 
Research and education 15 5 
Administration and policy rf, 3 
Operations 0 5 
Other 2 O 


Approximately 60 percent (71 respondents) had 
learned about the series from the annual meeting pro- 
gram. The remainder had heard by word of mouth (12 
percent) or read about it in Transportation Research 
News (28 percent). 

What did the participants like or dislike about the dia- 
logue series? There were 13 complaints about the short- 
ness of time allowed, 21 objections to the smallness of the 
rooms, and 17 complaints that the discussions were too 
general, balanced to a degree by 5 complaints that the 
discussions were too specific. A significant number (11) 
complained about the format of the discussions, mention- 


ing that the moderation was either too strong or too weak. 


The positive comments were much more concentrated: 
68 praised the format and 41 spoke in favor of the moder- 
ators; many comments emphasized both. 

As a result of the comments, the Group 1 Council has 
decided to sponsor the series again at the Fify-eighth 
annual meeting in January 1979. There will be some 
changes. Three sessions will be held each night instead of 
two, and one each of the sessions on Monday and Tuesday 
nights will be specifically limited to young professionals 
and students. At some of the sessions there will be two 
moderators, who will present different opinions on the 
same specific topic. More speakers who have knowledge 
of highways, especially design, construction, operations, 
and maintenance, will be featured. 

As the planning for the 1979 series begins, the planners 
welcome suggestions for moderators of the sessions. Nom- 
inations, including the nominee’s field of specialty, should 
be sent to either Colin Alter, 13417 Tamarack Road, 
Silver Spring, MD 20904, or W. Campbell Graeub, Trans- 
portation Research Board, 2101 Constitution Avenue, 
N.W., Washington, DC 20418. 


11 


12 


MATERIAL 
SELECTED FOR 
FIRST TWO 
COMPENDIUMS IN 
TRANSPORTATION - 
TECHNOLOGY 
SUPPORT PROJECTS 


In the previous issue of Transportation Research News, 
all major aspects of the development of compendiums in 
the TRB project on Transportation Technology Support 
for Developing Countries were discussed. This article 
gives specific details for the major contents of the first 
two compendiums. Publication of these books is essen- 
tially concurrent with the publication of this article. 


Compendium 1. Geometric Design Standards 
for Low-Volume Roads 


Approximately 280 pages of original text have been 
selected from 10 publications to bring together relevant 
information on geometric design standards that are ap- 
plicable to low-volume roads. Texts were chosen to II- 
lustrate (a) the parent stock from which today’s geomet- 
ric design standards are drawn, (b) modifications that 
have evolved as it became apparent that low-volume roads 
require separate geometric design criteria, (c) the increas- 
ing realization that design criteria and construction costs 
are constant companions, and (d) the continuing reap- 
praisal of the relationship of economics to design stan- 
dards for low-volume roads. The following texts were 
selected for the first compendium: 


1. A Guide to Highway Design Standards, published 
by the International Bank for Reconstruction and De- 
velopment (World Bank) in 1957: section on geometric 
design; 

2. A Policy on Geometric Design of Rural Highways, 
published by the American Association of State Highway 
Officials (AASHO) in 1965: parts of Chapter 1 and addi- 
tional tables and figures that apply to geometric design; 

3. Low-Cost Roads: Design, Construction, and 
Maintenance, published by UNESCO in 1971: Chapter 3; 

4. Geometric Design Guide for Local Roads and 
Streets, published by AASHO in 1971: Part |; 


Road to Yolosa, Bolivia. 


5. A Review of Highway Design Practices in Devel- 
oping Countries, published by the World Bank in 1975, 
reproduced in full; 

6. Opportunities for Cost Reduction in the Design 
of Transport Facilities for Developing Regions, a 1970 
report prepared by the Institute for Transportation and 
Traffic Engineering for the U.S. Department of Transpor- 
tation: excerpt from Chapter 2, Road Cost Analysis and 
Design Standards; 

7. A Safe Sight Distance Requirement for Un-Laned 
Rural Roads, published in the February 1968 issue of 
Rural and Urban Roads; 

8. Policy for Geometric Design of Rural Roads, pub- 
lished in 1970 by the National Association of Australian 
State Road Authorities (NAASRA): Section 8, Grades; 

9. Metric Addendum to the previously listed report, 
including excerpts that provide conversion tables that 
have been adopted by NAASRA; and 

10. The Forest Service’s Computer-Aided Road De- 


sign System, published in TRB Special Report 160 (1975). 


The bibliography for the first compendium contains 
references for the publications listed above and for six 
additional publications that contain basic information on 
geometric design. 


Compendium 2. Drainage and Geological 
Considerations in Highway Location 


For the second compendium, more than 300 pages of 
text have been selected to provide basic information on 
drainage and geological conditions that should be con- 
sidered in the selection of cost-effective locations for low- 
volume roads. The texts selected are listed below: 


1. Guidelines for Hydraulic Considerations in High- 
way Planning and Location, published by AASHO in 
1973: reproduced in full; 

2. Guidelines for Hydrology, published by AASHO 
in 1973: reproduced in full; 

3. Subsurface Soils Exploration, by Fred N. Finn, 
published in 1972 by the National Association of County 
Engineers (NACE): reproduced in full, except for ap- 
pendices; 

4. Field Identification of Soils and Aggregates for 
County Roads, by D. G. Shurig and Jean C. Hittle, pub- 
lished by Purdue University Engineering Experiment Sta- 
tion in 1971: reproduced in full; 

5. Design Manual: Soil Mechanics, Foundations, and 
Earth Structures, published in 1963 by the U.S. Depart- 
ment of the Navy, Bureau of Yards and Docks: charts 
and tables on soil classification; 

6. The Identification of Rock Types, by D. O. Woolf, 
published by the U.S. Bureau of Public Roads in 1960: 
reproduced in full; 

7. The Engineering Significance of Landforms, by 


D. J. Belcher, Highway Research Board Bulletin 13 (1948): 


reproduced in full; 


8. Terrain Evaluation for Road Engineers in Develop- 
ing Countries, by J. W. F. Dowling and P. J. Beaven, pub- 
lished in the June 1969 issue of the Institution of High- 
way Engineers Journal; 

9, Landslide Investigations: A Field Handbook for 
Use in Highway Location and Design, by Arthur B. Cleaves, 
published in 1961 by the U.S. Bureau of Public Roads: re- 
produced in full; 

10. Aerial Photographs and Their Applications, by 
H. T. U. Smith, published by D. Appleton-Century Com- 
pany in 1943: detailed description of the procedure for 
stereoscopic observations with and without the aid of in- 
struments; 

11. Aerial Photography, by J. Caraway, published in 
1972 by NACE: excerpt describes mosaics and gives one 
method for assembling a mosaic; 

12. Drainage Pattern Significance in Airphoto Identi- 
fication of Soils and Bedrocks, by M. Parvis, Highway 
Research Board Bulletin 28 (1950); 

13. Landslides and Engineering Practice, by T. Liang 
and D. J. Belcher, Highway Research Board Special Re- 
port 19, 1958: Chapter 5 on airphoto identification. 


The bibliography for the second compendium contains 
references for the publications listed above and for 12 ad- 
ditional publications that are relevant to drainage and 
geological considerations. 


Translations 


Although the project budget does not provide for trans- 
lations of selected texts, the Table of Contents, Overview, 
and all explanatory pages of each compendium are pre- 
sented in English, Spanish, and French. The Bibliography 
and Index appear only in English, but trilingual explana- 
tions are given for the use of these parts. 


Help Wanted 


It is important to have on hand a copy of each publication 
from which text has been selected or that has otherwise 
been referenced in the compendium bibliographies. Un- 
fortunately, some of those publications are out of print 
and now have to be acquired on short-term loan and re- 
turned. TRB will greatly appreciate receiving copies of 
such publications from some readers of this column who 
are willing to donate or sell personal copies to TRB or to 
lend copies to TRB for the duration of the project. Read- 
ers who can provide any of the publications listed below 
are asked to contact Lloyd Crowther at TRB. 


1. Publications for texts 1,3, and 6 in Compendium 1. 

2. Publications for texts 6,9, and 10 in Compendium 2. 

3. A Policy on Geometric Design of Rural Highways, 
published in 1954 by AASHO. 

4, Manual of Photographic Interpretation, published 
in 1960 by the American Society of Photogrammetry. 
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TRB Member Honored by El Salvador 
for Work in Earthquake Conference 


Dr. Hsai-Yang Fang, professor of Civil Engineering and 
director of Geotechnical Engineering, Lehigh University, 
has been awarded an honorary citizenship from the Re- 
public of El Salvador, Central America. Dr. Fang, who 
worked on the American Association of State Highway 
Officials (AASHO) Road Test and has been closely asso- 
ciated with TRB since that time, was a prime mover in 
organizing an earthquake engineering conference in the 
country’s capital city of San Salvador in January 1978. 
Dr. Fang received his citation for his efforts in organizing 
this conference, which was the first such meeting in Cen- 
tral America, and for his contribution to the unity of all 
Central American countries in dealing with earthquake 
disaster. The citation also mentioned Dr. Fang's inno- 
vative developments in low-cost construction materials, 
such as sulfur-treated bamboo, rice-husk cement to re- 
inforce adobe houses, and earth dams. 

Dr. Fang served as cochairman of the conference, 
which was sponsored by Lehigh University. Almost 300 
earthquake experts from more than 20 countries attended 
the conference, which was opened by Gen. Carlos 
Humberto Romero, president of the Republic of E| 
Salvador. Nathan M. Newmark of the University of Ili- 
nois and Leonardo Zeevaert of the University of Mexico 
also received honorary citizenships. 


L. F. Erickson, IRF Committee Member, 
Dead of Heart Attack at 66 


Linne F. Erickson, an internationally recognized author- 
ity on highway materials and research methods and an 
active participant in Transportation Research Board com- 


mittees, died May 14, 1978, in Oxnard, California, after 
an apparent heart attack. He was 66. 

Mr. Erickson was born in Joliet, Illinois. He graduated 
from the University of Idaho in 1935 with a degree in 
civil engineering and became a licensed professional en- 
gineer 3 years later. He served as an officer in the U.S. 
Navy in both World War || and the Korean conflict. 

Until his retirement in 1975, he was materials and 
research engineer for the Idaho Transportation Depart- 
ment. He had since been a consulting engineer for 
Morrison-Knudsen Company, Inc. At the time of his 
death he was a member of NCHRP Panel DO40803, 
Predicting Moisture-lnduced Damage to Asphaltic Con- 
cree: 

He was the author of numerous scientific papers, one 
of which was requested by the USSR for distribution. 
He designed and supervised the construction of several 
devices in the highway field that saved time and money, 
and he was nominated in 1959 for the Dr. L. |. Hewes 
Award, one of the top honors in the engineering field. 

In addition to being a member of the Transportation 
Research Board, Mr. Erickson was a member of the 
American Society of Civil Engineers, the Idaho Society 
of Professional Engineers, the National Society of Pro- 
fessional Engineers, and others. 


Professor A. D. May Honored 
by Purdue University 


Adolf D. May, professor of Civil Engineering and research 
engineer, University of California, received the title of 
Distinguished Engineering Alumnus from Purdue Schools 
of Engineering on April 21 in West Lafayette, Indiana. 
The honor, accorded to alumni of Purdue’s engineering 
schools annually since 1964, is in recognition of outstand- 


ing achievements in professional and related fields of ac- 
tivities. 

Professor May, who was awarded a PhD in 1955 from 
Purdue, is a member of the TRB Division A Council and 
the Task Force on Transportation System Management. 
He is also the chairman of TRB Group 3 Council. He is 
regarded as an international authority on freeway opera- 
tions. He has translated highway traffic flow theory into 
analytical models and computer techniques that are used 
to determine optimal freeway operations, vehicle con- 
trol strategies for access ramps, cost-effective design alter- 
natives, and highway capacities. 


E. A. Mueller, Former 
TRB Staffer, Is in 
“Top 10 Men 

of the Year” 


Edward A. Mueller, formerly a key member of the NCHRP 


staff, and now executive director of the Jacksonville 
(Florida) Transportation Authority, is one of the top 10 
public works officials selected as ‘‘Men of the Year’’ as 
part of the national observance of National Public Works 
Week, May 21-27. 

The American Public Works Association, which spon- 
sors Public Works Week, says of the award-winning offi- 
cials, ‘“Their work reflects the highest standards of pro- 
fessional conduct; their achievements are characterized 
by the wise use of manpower and funds.’ The text of 
the citation for Mr. Mueller is given below. 


Edward A. Mueller, Executive Director, Jacksonville Transporta- 
tion Authority, has displayed outstanding leadership ability in 

the transportation field. Following work at the Yale University 
Bureau of Highway Traffic, he served with the Traffic and Plan- 
ning Division of the Florida State Road Department from 1955 


to 1963. He spent the following seven years in Washington, DiGe 


with the Highway Research Board, principally engaged in the 
National Cooperative Highway Research Program, as well as the 
Correlation Program. 

Mr. Mueller returned to Florida in 1970 to become the first 
Secretary of the Florida Department of Transportation (DOT). 
He sought to achieve fair hiring practices and worked for a model 
law to govern the selection of consulting engineers. Under his 
leadership, state DOT employees worked closely with legislators 
to insure that state statutes were in conformance with rapidly 
changing federal laws and procedures. In 1972, seventeen of 
eighteen bills that originated in his department were passed by 
the legislature. As head of the state DOT, Mueller strove to in- 
crease contract lettings, reduce cash reserves, and improve man- 
agement and administration. During his first year, he achieved 


his goal of awarding $240 million in contracts. Cash balances 
were reduced from about $105 million to $15 million during his 
term in office. 

Mr. Mueller upgraded management and administration by 
adopting a more open atmosphere. A climate of cooperation, 
partnership, and working together to accomplish goals was fos- 
tered. Training and development were strengthened by retaining 
30 graduate engineers for a two-year training program and by 
granting a year’s leave with full pay to employees pursuing educa- 
tional opportunities. 

The Jacksonville Transportation Authority has two key re- 
sponsibilities—planning, designing, and implementing bond- 
financed highway projects and managing a 235-bus transit system. 
In mid-1977, the city sold a $30 million bond issue for construc- 
tion of a 7.3-mile [11.7-km] project called the J. Turner Butler 
Boulevard. The agency is also involved in promoting a $150 mil- 
lion bond project for a fixed cable staged bridge over the St. John 
River. The extremely controversial project has passed the en- 
vironmental review process. Five years have been spent on its de- 
velopment. 

Jacksonville is one of eleven cities throughout the nation se- 
lected for the Downtown People Mover Program. Its excellent 
bus transit system focuses on offering dependable, no-frills service. 
A 40 percent ridership growth has occurred since the authority 
took over the system in December 1972. The authority uses pri- 
vate management for transit operations and retains consulting 
engineers for highway projects. 

This outstanding professional was privileged to be first presi- 
dent of the Florida Section of the Institute of Transportation 
Engineers and has contributed widely to the development of traf- 
fic engineering in Florida. He is currently the institute’s immedi- 
ate past national president and has been especially active in pro- 
moting membership, revising the institute’s major publications, 
improving technical training, and developing an equal opportuni- 
ties program. 


Former TRB Chairman Voorhees Honored 
by His Alma Mater 


Alan M. Voorhees, dean of the College of Architecture at 
the University of I|linois at Chicago Circle and a former 
chairman of the Executive Committee of the Transporta- 
tion Research Board, was awarded the honorary degree of 
Doctor of Engineering by Rensselaer Polytechnic Institute 
(RPI), his alma mater, at RPI’s 172nd commencement on 
May 26, 1978. 

Dean Voorhees, a native of New Brunswick, N.J., grad- 
uated from RPI with a bachelor’s degree in civil engineer- 
ing in 1947. He also holds a master’s degree in city plan- 
ning from Massachusetts Institute of Technology. 

Voorhees established his own consulting firm in the 
Washington, D.C., area in 1961. Alan M. Voorhees and 
Associates helped set up and implement transportation 
and planning studies in many major cities here and in 
Canada, England, and Australia. 

As early users of computer technology, Voorhees and 
his firm developed more than 100 computer programs 
that are in use today for planning traffic, recreation, and 
commercial facilities. 

Voorhees has received many honors; he was the first 
recipient of the American Society of Civil Engineers’ 
Harland Bartholomew Award, given annually to the civil 
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engineer who has contributed most to urban planning 
and development during the previous year. He also has 
received the Transportation Research Board Award and 
the Past President’s Award of the Institute of Transporta- 
tion Engineers for his research into the relationships be- 
tween traffic generation and land use. 


DESIGN AND CONSTRUCTION 


Readers Comment on 
New Jersey Barrier 


A recent story in Transportation Research News, New 
Jersey Barrier Endorsed by FHWA Is Now 28 Years Old, 
has elicited a couple of interesting comments from read- 
ers. Maurice Bronstad, manager of Transportation Struc- 
tural Research at Southwest Research Institute (SwRI) 
wrote: 


It is noteworthy that the current New Jersey barrier recommended 
in the referenced report dates back to 1959 (19 years ago). Gen- 
eral Motors (GM) developed an alternate concrete shaped barrier 
in the early 1960s. The first crash test evaluation of the New 
Jersey barrier was accomplished by California in 1967. 

The first comprehensive investigation of the basic shape of the 
barrier was conducted in the program referred to in the article be- 
ginning in 1974. In recognition of the changing automobile popu- 
lation in this country, the subcompact vehicle was introduced for 
the first time in both crash test and computer simulation impact 
studies. Findings included observed undesirable rollover of the 
subcompact vehicle when hitting the GM barrier at 60 mph [97 
km/h] and at a15° angle. Based on these findings, most agencies 
that previously specified the GM shape have now changed to the 
New Jersey shape. 

| could continue with many other important findings from 
this program. However, the purpose of my letter was to indicate 
to you that, based on the research done at SwRI, there was a real 
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basis for the firm statements made. In my opinion, without this 
research, a strong recommendation for the New Jersey shape 
could not have been made. 


A letter from Walter P. Youngblood, traffic research 
specialist with the 3M Company, stated 


The enclosed patent, dated November 4, 1937, is for a wall that 
could have been the forerunner of the New Jersey barrier. Specific 
size and dimensions are not included, but the cross section is 
similar to a portion of the New Jersey wall. Had this wall design 
been given the proper testing, we might be calling all barriers 
Johnson Barrier Walls. 


OPERATION AND MAINTENANCE 


Tomorrow’s Automobiles Smaller 
and Safer too, Says MVMA 


The lighter, more fuel-efficient automobiles U.S. manu- 
facturers have on the drawing boards offer engineers new 
opportunities for safety innovations. 

“As new automobiles designed to meet future customer 
needs are developed, safety technology will become a 
more integral part of the vehicles,’’ says V. J. Adduci, 
president of the Motor Vehicle Manufacturers Associa- 
tion (MVMA). ‘The newer automobiles may be lighter 
than the automobiles they replace, but new technology 
will help make them safer.” 

As vehicles become lighter, and often smaller, engi- 
neers are devising new ways to absorb the energy of an 
impact before it reaches the automobile’s occupants. In 
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older models, huge expanses of sheet metal were used for 
the same purpose. 

“The concerns expressed for small automobile safety 
today will not be the same concerns expressed in the fu- 
ture. Predictions that the trend toward lighter, more fuel- 
efficient automobiles will have an adverse effect on safety 
is Not necessarily justified,’’ Adduci says. 

“Tomorrow's automobiles probably won't look much 
different than today’s, but they will perform better in 
terms of protecting the driver and passengers,’’ says John 
W. Melvin, head of the biomechanics laboratory at the 
University of Michigan's Highway Safety Research Insti- 
tute (HSRI). 

“The automobiles will have a stronger occupant com- 
partment—a tougher capsule—surrounded by crushable 
structures to absorb the energy in a collision and hold 
down force levels on the occupants,”’ Melvin reported in 
a paper, Future Vehicles and Occupant Protection. 

Small automobiles are not inherently unsafe, but 
in a collision with a larger and heavier vehicle—be it an 
automobile, truck, or bus—they are at a disadvantage, and 
new ways must be found to protect the smaller vehicle’s 
occupants. 

The average 1985-model automobile could be as much 
as 680 kg (1500 Ib) lighter than its 1975-model counter- 
part, according to industry reports. Weight removal is a 
key item in reaching a sales-weighted fleet average fuel 
consumption of 11.7 km/L (27.5 miles/gal) by 1985. 

To achieve both fuel efficiency and greater crash pro- 
tection, engineers are designing automotive structures 
that not only serve a mechanical or aesthetic function but 
also absorb eneray efficiently in a crash situation. “‘It's a 
matter of making effective use of components that have 
to be put on the automobile anyway,’ says HSRI. ‘’Much 
of the sheet metal on today’s automobiles—the fenders 
and the hoods particularly—is there for cosmetic and 
aerodynamic purposes.”’ 

Safety officials also point to the gradual removal of 
heavier automobiles from American roads as being bene- 
ficial to long-term safety objectives. Because the future 
automobile population will be of a more uniform weight 
than the current mix, collisions will more often be be- 
tween vehicles of similar weight. 

Safety engineers also point to some advantages of small 
automobiles that often are overlooked. A research study 
of more than 1000 traffic accidents by the Center for 
Cybernetic Studies in Texas indicates that, since small 
automobiles take up less space on the road, they have 
more room to maneuver out of an accident situation. As 
a result, they are involved in fewer accidents. A slight 
twist of the wheel that might take a larger vehicle out of 
its lane and into a collision would not have as drastic an 
effect on smaller vehicles. 

A major safety breakthrough in the immediate future— 
whatever the size of the automobile—would be to get 
Americans to use the safety systems already provided in 
their automobiles. The U.S. Department of Transporta- 
tion has pointed out that greater use of safety belts would 
have the most immediate effect on reducing injuries and 


fatalities. ‘Measures to improve the structural integrity 
of vehicles are wasted if the occupant is killed or injured 
by striking the inside of the intact structure in a crash,” 
a recent study said. ‘’Properly adjusted lap and shoulder 
belts provide the best form of restraint in a variety of 
crash situations.’’ If 7 out of every 10 drivers and their 
passengers would use their lap and shoulder belts, up to 
12 000 traffic fatalities/year could be avoided. 


Michigan’s New “‘Bear’’ to 
Aid Stranded Drivers 


An experimental motorist-aid system, the first of its kind 
in the nation, will be installed this spring on 225 km (140 
miles) of Interstate 96 across lower Michigan. It is sched- 
uled to go into operation over the Fourth of July holiday. 

Dubbed Project BEAR (Board Emergency Assistance 
Radio), the system involves cooperation of private citi- 
zen’s band (CB) radio operators and volunteer groups, the 
Department of State Police, and the Department of State 
Highways and Transportation. 

Project BEAR consists of 10 remotely controlled CB 
base stations at intervals of approximately 24 km (15 
miles) along I-96 between Grand Rapids and Detroit. Mo- 
bile CB operators will be able to contact state police head- 
quarters in East Lansing on CB channel 9 to report free- 
way emergencies. The control center, operated 24 h/d, 
will in turn contact local state police posts or other ser- 
vice agencies to handle the emergencies. 

The cost of the project, including towers, central con- 
trol, and an 18-month evaluation study, is estimated at 
$250 000. The towers will cost an estimated $25 000. 
The experimental system, if successful, probably will be 
extended to other Michigan freeways. 


FHWA Sponsors Safety Program 
at Northwestern University 


Like working a jigsaw puzzle, accident reconstruction in- 
volves piecing together bits of information about a motor 
vehicle accident to get as clear a picture as possible of how 
it occurred. The information available might pertain to 
vehicle damage, final positions of the vehicles, marks on 
the road resulting from the accident, injuries to persons 
involved, road configuration, recollections of witnesses, 
and other matters. 

Participants in a special program on highway safety at 
Northwestern University recently were shown how an in- 
vestigator can use such facts and a little basic science to 
reliably infer speeds, vehicle positions on the roads, and 
driver reactions prior to the crash. The session on acci- 
dent reconstruction, one of many aspects of highway 
safety to be examined in the program, was taught by J. 
Stannard Baker, retired director of research and develop- 
ment at Northwestern’s Traffic Institute and a pioneer 
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authority on traffic accident investigation. ‘‘Successful 
accident reconstruction is a prerequisite to any attempt 
to specify what road, vehicle, and driver factors com- 
bined to cause the accident,” Baker told the 19 partici- 
pants. 

The program is an 11-week, graduate-level course for 
traffic engineers, planners, and highway safety managers. 
Thirteen instructors presented sessions on traffic control 
devices, driver decision processes, vehicular factors, geo- 
metric design of highway facilities, accident circumstances, 
roadway lighting, markings and signs, and many other 
topics. The curriculum was developed by members of the 
Traffic Institute and Northwestern’s Department of Civil 
Engineering in conjunction with the Federal Highway Ad- 
ministration (FHWA), which contributed $250 000 to the 
program. 

The participants are full-time employees of federal, 
state, and local highway safety and transportation agen- 
cies from across the United States, according to Donald 
S. Berry, Walter P. Murphy Professor of Engineering. 
“Certification in highway safety will be awarded to all 
those who graduate, and some will receive credit toward 
a master’s degree,’’ Berry said. 


Traffic Guidance System Planned for 
Busy New Jersey Area 


A computerized traffic guidance system to alert motor- 
ists to accidents and other incidents that impede travel 
and to suggest alternate routes is being developed for the 
eight northeast counties of New Jersey. 

Work is also continuing on a similar type of sophis- 
ticated traffic control and surveillance system for the 
Newark Airport interchange, one of the most complex 
highway interchanges in the world. A building that would 
house the electronic equipment for both traffic guidance 
and control systems is to be constructed at the airport in- 
terchange. 

When the route guidance system, which is described 
as the ultimate in traffic system management, begins 
operation, motorists will be advised to use alternate high- 
ways in the event of undue congestion resulting from an 
accident or major delays on a particular route, says a 
spokesman for the New Jersey Department of Transpor- 
tation. 

By keeping traffic moving just along routes 4, 46, and 
80 instead of permitting backups, a marked improvement 
in air quality is anticipated, including a reduction of 
nearly one-third in emissions of hydrocarbons and 40 per- 
cent in emissions of carbon monoxide. In this corridor, 
there will also be benefits of nearly $9.5 million/year as a 
result of savings in time to motorists and reductions in 
vehicle running costs and secondary accidents. 

The ultimate cost of the project, which could be in 
operation by the end of 1981, is estimated at $17.4 mil- 
lion, of which the federal government would provide 70 
percent. 


Similarly, to control traffic within the Newark Airport 
interchange, electronic sensors will be placed in the pave- 
ment of all the interchange ramps and diversion signs will 
be erected. This system, developed by the department of 
transportation with the New Jersey State Police, will en- 
able emergency vehicles to reach the scene of a break- 
down or accident faster by directing traffic away from 
certain lanes. It also will alert motorists to delays ahead 
and permit them to use alternate ramps. 

Development of this system has been completed and 
construction of a $600 000 building to house the elec- 
tronic equipment has been authorized. 


Cold Shower Sets Up Icing 
Tests for Morgantown Transit Vehicle 


Boeing Aerospace Company engineers in Seattle, Wash- 
ington, create an artificial West Virginia winter to test 
the cold-weather performance of engineering refine- 
ments developed for the automated people-mover system 
at Morgantown. Working in Boeing’s environmental lab- 
oratory, test specialist William Bacic produces severe 
icing conditions by spraying water on a vehicle’s steering 
system at -17.8°C (O°F). Hydraulic, pneumatic, braking, 
and power-collection systems were similarly tested. The 
systems also were checked out under dry-cold conditions 
at -34°C (-30°F). These engineering changes, the result 
of more than 2 years of operating experience at Morgan- 
town, will be incorporated both in the existing 45 ve- 
nicles and in 28 new ones to be built by Boeing as part 
of an expansion of the Morgantown system. The present 
system operated without interruption during the West 
Virginia winter of 1978, which included severe blizzards, 
when virtually no other transportation was moving in 
Morgantown. 


NCHRP 


Integrated Bridge Design System 
Explored Under Contract to NCHRP 


A computerized bridge design system encompassing cur- 
rent bridge design specifications will be developed by 
Multisystems Inc., of Cambridge, Massachusetts, in asso- 
ciation with the University of Maryland and Georgia |n- 
stitute of Technology. The proposed bridge design sys- 
tem, which will allow the engineer a wide range of inter- 
action with the computer in performing his design 
functions, is the subject of NCHRP Project 12-18 and is 
being carried out by the Cambridge researchers for 
NCHRP. The $225 000 project is expected to be com- 
pleted in March 1980. 

According to Multisystems, the overriding concern of 
this project must be that the bridge design system be ac- 
cepted and used. Their proposal states, “A prototype 
system will be implemented that, rather than simply 
proving the feasibility of a full-scale system, will bea 
functioning production tool with the ability to grow into 
a fully developed, broad-scale system.” 

In order for the integrated bridge design system to be 
useful, the proposal continues, it must be used by the 
state highway and transportation agencies. This is an 
especially difficult task because of the widely divergent 
design methods used by the different agencies and their 
broad spectrum of computer application. The latter 
ranges from very heavy use of large, powerful computers 
through moderate use of minicomputers for standard cal- 
culations (such as horizontal geometry, cut and fill, and 
simple beam design) to almost no use of the computer in 
the design process itself. 

A successful integrated system must provide a number 
of different entry levels corresponding to the current 
levels of expertise of the proposed users and must also 
provide a progression from relatively simple use on an in- 
dividual program basis to use as a fully integrated design 
tool built around a data base that remains resident in the 
computer in some form throughout the design and con- 
struction process. 

Such a system must also provide for the integration of 
state-of-the-art bridge analysis and design software, as 
well as recognize that, even if a working system can be 
developed that satisfies all of the initial criteria, it must 
be capable of being changed to keep pace with new anal- 
ysis and design methods, the change to metric units, and 
changes in code requirements. If it does not meet the 
criteria of reflecting current practice in both bridge engi- 
neering and computer applications, while being capable 
of keeping up with evolving technology in both aspects, 
the system cannot be considered successful. 


The Multisystems research team will build on the exist- 


ing software and expertise in both the bridge design field 
and in the area of integrated computer systems, working 
with the Massachusetts Department of Public Works, the 
Maryland State Highway Administration, and the Georgia 


Department of Transportation. Each of these agencies is 
located close to one of the research team members and is 
equipped with computer hardware that spans a wide spec- 
trum of application and sophistication. 

The first phase of the research will be composed of a 
review of existing bridge practices, including concepts, 
codes, and software. The researchers will produce a Classi- 
fied inventory of bridge design software and its applica- 
bility to the proposed integrated design system. The re- 
port on phase 1 will present the findings of the study and 
an implementation plan for phase 2 and beyond. 

Phase 2 will consist of the detailed design and imple- 
mentation of the prototype system. The application 
modules that make up the system will be accessible to the 
user independently as stand-alone programs for specific 
tasks, sequentially linked together in a single run, or asa 
data base for a management system. 


Fatigue Behavior of Bridge Attachments 
Is Subject of New NCHRP Study 


Much attention has been given in recent years to problems 
caused by deficient bridges on the nation’s highways. One 
cause of bridge failure is fatigue in the vicinity of welded 
gusset plates attached to webs of flanges on steel girders. 
NCHRP has been actively researching this and other 
bridge-related problems. NCHRP has now let a $125 000 
contract to Lehigh University in Bethlehem, Pennsylvania, 
to continue investigation of fatigue behavior of full-scale 
welded bridge attachments. Work on the project, which 

is designated NCHRP 12-15(3), will continue through 
March 1980. 

In addition to providing a more comprehensive data 
base for beams that have web and flange lateral attach- 
ment plates, the program is intended to examine the in- 
fluence of lateral bracing members on the out-of-plane dis- 
tortion of the lateral plate. 

Further work during the experimental studies will also 
be carried out by the researchers on the effectiveness of 
repairing fatigue-damaged connections by peening and 
gas-tungsten arc remelting. 

The Lehigh proposal states, ‘Additional studies are 
needed on welded attachments to the web or flange. Nu- 
merous bridges have used gusset connections welded to 
the web or flange to connect the lateral bracing system to 
the girders. |t appears desirable to evaluate both the fa- 
tigue strength of several of these details and also whether 
or not they can be retrofitted by peening or gas-tungsten 
arc remelting the weld toe.” 

In addition to previous NCHRP studies, a limited 
amount of research has been conducted in Switzerland on 
lateral connection plates for bracing members. An addi- 
tional study at the University of Alberta for the Canadian 
Institute of Steel Construction was spurred by the dis- 
covery of high stresses in the gusset plates of the Conestoga 
River Bridge in Ontario. 

The proposal also states, ‘’In addition to the flange 
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detail, the web gusset should be further examined. This 
detail has received considerable attention after the crack- 
ing of the Lafayette Street Bridge in St. Paul, Minnesota, 
in May 1975. Further work should consider not only the 
ends of the gusset plate but also the connection between 
gusset plate, transverse stiffener, and web. A recent sug- 
gestion is to cope the gusset web and not weld it to the 
transverse stiffener.’’ 

The results of this research study can be used to evalu- 
ate the adequacy of several welded bridge details in cur- 
rent use. The significance of secondary forces introduced 
by the lateral bracing can be assessed from the test data. 


Woodward-Clyde Consultants to Study 
Maintenance of Highways for NCHRP 


Highway agencies are faced with a variety of factors in 
deciding the level of maintenance they will give a highway 
and its related structures. How often should the grass on 
the right-of-way be cut? How smooth should the pave- 
ment be kept? How visible should the paint striping be? 
These questions and many others make the establishment 
of guidelines for levels of service difficult. 

NCHRP is attempting to alleviate the situation by 
awarding a $200 000 contract to Woodward-Clyde Con- 
sultants, San Francisco, California. The research project, 
designated NCHRP 14-5, will be completed by the end of 
September 1979. 

The general objective of the study is to develop and 
test a general methodology for establishing objective 
levels of service for use by maintenance managers at all 
levels in order to set priorities, allocate resources, sched- 
ule and evaluate work, and prepare budgets. 

“A given road or system of roads provides varying 
levels of service to the road user,’’ says NCHRP. ‘‘Main- 
tenance levels of service influence the magnitude of the 
maintenance work (e.g., pavement patching, mowing, 
paint striping) and therefore the work-scheduling require- 
ments, work priorities, and resource allocations. Selection 
of the maintenance level of service is influenced by a num- 
ber of considerations that include safety, ridability, eco- 
nomics, environmental impact, protection of investment, 
and aesthetics. The methodology to be developed by 
NCHRP 14-5 should consider all maintenance elements 
of the highway (e.g., pavement surface, shoulder, vegeta- 
tion, signs, structures, and drainage ditches). Each of 
these components should be weighed to reflect different 
user evaluations. The methodology should also allow for 
different levels of service to be established for various 
maintenance elements, road function classifications, and 
local values.’ 

In addition to the development of a general method- 
ology for the purpose of establishing levels of service for 
all maintenance elements, the researchers will apply the 
methodology to two diverse maintenance problems. The 
first is traveled-way drop-off, where the motorist is en- 
dangered by an abrupt difference in elevation between 


the edge of the pavement and the shoulder, if any. The 
second takes into consideration the various safety and 
other reasons for controlling plant growth within the 
right-of-way. 


Use of Polymers in Highway Concrete 
Under Study by Lehigh University for NCHRP 


NCHRP has awarded a $30 000 contract to Lehigh Uni- 
versity in Bethlehem, Pennsylvania, to study the economi- 
cal use of polymers to improve the serviceability of con- 
crete in highway bridge decks. The research project, 
designated NCHRP 18-2(2), will continue through the 
end of 1978. 

The first phase of NCHRP project 18-2 demonstrated 
the feasibility of polymer impregnation of salt- 
contaminated but structurally sound bridge decks to 
depths sufficient to encase the upper layer of steel rein- 
forcement—about 10 cm (4 in)—as a possible means of 
arresting or preventing corrosion. Additional research 
and development will be needed to refine the method and 
to extend its applicability beyond the range of variables 
of the completed investigation. Polymer impregnation 
includes a high-temperature drying process whose effects 
on the durability and structural integrity of the deck con- 
crete are not now understood. It has been noted that the 
process causes fine cracks to appear in the concrete, but 
little else is known. Research is needed to (a) measure 
the extent of this problem and provide a solution if it is 
required; (b) provide additional information on the long- 
term effectiveness of the impregnation process in pre- 
venting or arresting corrosion; and (c) determine the eco- 
nomics of the use of polymer impregnation. Determina- 
tion of long-term effectiveness and economics will require 
consideration of the relative merits of various processes 
for impregnation as well as other methods of prevention 
and repair of bridge-deck corrosion problems. Research 
is needed to determine whether corrosion in a contami- 
nated deck can be controlled by sealing it with a shallow 
polymer impregnation or whether complete encapsulation 
of the top reinforcement is necessary. 

The objective of project 18-2(2) is to clarify the state 
of knowledge with regard to polymer concrete in bridge 
decks. It is not expected to involve extensive investiga- 
tions to develop new research findings but is intended to 
outline what is already known, what additional informa- 
tion is needed, and what new research needs to be under- 
taken. The final report will provide guidance for decisions 
on future research in this area. 

Many other applications of polymers to structural and 
highway concrete have been demonstrated in recent 
years, including impregnation of both precast slabs and a 
new bridge deck by the U.S. Bureau of Reclamation 
polymer-concrete team, the commercial impregnation of 
a new bridge deck in Texas that used techniques developed 
by the Texas Department of Transportation in collabora- 
tion with the University of Texas, impregnation of a 


bridge deck by the California Department of Transporta- 
tion, extensive work on the repair of damaged bridge 
decks by the Brookhaven National Laboratory, and the 
commercial impregnation of portions of the Dworshak 


Dam in consultation with the U.S. Army Corps of Engi- 
neers. 


Speedy Patching of Concrete Pavements 
Examined in New Report From NCHRP 


Because of the high cost and danger involved in closing 
traffic lanes to repair damaged pavements, there is a grow- 
ing interest in materials that permit the rapid repair of 
concrete surfaces and structures in heavily trafficked 
areas of highways and airports. Industry has been aware 
of the potential market for some time, and the people re- 
sponsible for pavement maintenance have been flooded 
with offers of miracle materials. Most of these materials 
are adequate for some situations, although a few may be 
of little merit. Others may be inappropriate for general 
use because they are too costly or lack durability. 
NCHRP has analyzed the available information on the 
subject, which was assembled from various sources, in- 
cluding a large number of state highway and transporta- 
tion agencies. A panel of experts guided the investigators 
in organizing and evaluating the collected data, which 
has now been published as Synthesis of Highway Practice 
45, Rapid-Setting Materials for Patching of Concrete. 
Says the report, ‘’Using a high-cost material may be 
justified, provided it can be placed and cured rapidly and 
is reasonably durable, because the material cost is usually 
a small percentage of the total repair cost. The issue boils 
down to where, when, and how to use what material. The 
ideal is to provide a permanent patch with the least lane- 
downtime, at the least amount of hazard to the traveling 
public and the work crews, and at the lowest total cost.” 
A great variety of patching materials are being offered 
for sale, and their set times range from a few minutes to 


about the same as the set time of portland cement. These 
materials generally fall into eight groups: material that is 
basically portland cement, other chemical-setting cements, 
thermosetting materials, thermoplastics, calcium sulfate, 
bituminous materials, composites, and additives used to 
alter characteristics of mixtures. Synthesis 45 explains 
the properties, advantages, and drawbacks of each type 

of material and reaches the following conclusions. 


1. Although some of the new patching materials can 
be justified for a particular repair problem, most do not 
appear to offer advantages commensurate with their much 
higher cost in comparison with the advantages of portland 
cement concrete with carefully chosen admixtures. 

2. High-alumina cement is sulfate resistant and should 
be considered where steel corrosion is a factor. 

3. Epoxy resin concrete has been used successfully to 
repair sliver spalls, popouts, partial-depth spalls, and con- 
crete breaks. Care in purchasing is necessary. 

4, Bituminous patches are widely used and offer cost 
advantages. 

5. Magnesia-phosphate materials have performed well 
in limited tests, although no long-term results are available. 
These materials should be considered for the same type of 
patches that epoxy resins are used for. 

6. Some brands of calcium sulfate have produced good 
results, but others have not. Use of the more successful 
brands can be justified for small patches in high-traffic 
areas. 


“In short,’ says the report, ‘‘the fast-setting materials 
offer minimal advantages compared with those of conven- 
tional materials. Although material cost is a small part of 
the total cost of patching, the increase in time savings 
with fast-setting materials must be substantial to justify 
the higher material cost.”’ 


Cathodic Protection for Concrete Bridge Decks 
Explored in New NCHRP Report 


Spall and pothole damage in bridge decks is frequently 
caused by the corrosion of the reinforcing steel in the 
presence of moisture and deicing chlorides. Many studies 
have been conducted on methods to protect the bridge 
deck from deterioration. Some methods have been found 
to be especially successful where no salt contamination is 
present. 

The fact that a large number of salt-contaminated 
bridge decks are in need of protection has inspired re- 
search into other control procedures, including cathodic 
protection. Cathodic protection to control corrosion is 
well established and widely employed in connection with 
buried structures, including steel-reinforced concrete pipe. 

NCHRP awarded a contract, designated NCHRP 12-13, 
to USS Engineers and Consultants, Inc., of Pittsburgh, 
Pennsylvania, to study the laboratory phase of cathodic 
protection for reinforced concrete bridge decks. The 21 
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study is now completed, and the report on the project 
has been published as NCHRP Report 180, Cathodic Pro- 
tection for Reinforced Concrete Bridge Decks: Labora- 
tory Phase. 

Two basic approaches to cathodic protection, the im- 
pressed current and sacrificial anode methods, were 
thoroughly investigated by using an analog mode of a 
typical bridge-deck section. This investigation showed 
that the essential electrical parameter for cathodic protec- 
tion of a bridge deck by either method is uniform cur- 
rent flow of an appropriate magnitude from a well- 
distributed anode system located on the deck surface. 
Exhaustive tests on an impressed current system that 
used a soffit anode arrangement showed that this method 
is not economically practical because of the close spacing 
of anodes needed for adequate current distribution. 

The most promising design consists of an inert anode 
placed in a conductive overlay covering the surface of the 
deck. The concept for this system was originiated by the 
California Department of Transportation. The system 
gave complete protection of the top rebar mat with low 
impressed voltage and total current. Asphaltic concrete 
made conductive by using coke particles in the concrete 


mix is the practical answer to providing a conductive layer. 


Tests that use coke breeze as aggregate in asphalt show 
that this material, while its stability is marginal, should 
meet the durability requirements of this application when 
it is provided with a wearing cover to protect it from traf- 
fic abrasion and to distribute wheel loads. 

On the basis of the results of this investigation, the 
report concludes that cathodic protection can be used 
successfully to control corrosion on bridge decks. Both 
the sacrificial anode and impressed current methods show 
promise. Design criteria, applicable materials, and proper 
installation and evaluation methods have been developed. 
A service evaluation on an actual bridge deck is being 
carried out under NCHRP Project 12-13A. 


Statewide Planning and Programming 
Issues Identified in NCHRP Report 


Statewide transportation planning and programming is 
evolving rapidly. This reflects the major changes that are 
taking place both in the organizational framework and in 
the nature of the issues that are being faced by states. 
The planning and programming process and methodology 
must have the flexibility to accommodate the diverse 
characteristics that are involved. 

NCHRP initiated a research project, identified as 
NCHRP 8-18, to address a high-priority research need 
identified at the TRB Conference on Statewide Transpor- 
tation Planning in February 1974. The project was de- 
signed to identify and demonstrate planning techniques 
that provide quick response to current issues at a less de- 
tailed level of analysis than the more traditional, time- 
consuming and costly, planning activities. Results of the 
first phase of this research have now been published in 
the form of NCHRP Report 179, Evaluating Options in 
Statewide Transportation Planning/Programming: Issues, 
Techniques, and Their Relationships. 

Says NCHRP, ’’Many of the techniques used in state- 
wide transportation planning and programming have been 
borrowed directly from urban transportation planning, 
highway needs studies, or from project planning. Often 
these techniques are inappropriate conceptually, are too 
demanding of time and data, or are not flexible enough 
to deal with the broader range of options being considered. 
On the other hand, newer techniques that have been sub- 
stituted often suffer from insufficient conceptual develop- 
ment, lack of validation, or incompleteness in terms of 
the system effects considered or in terms of data needed 
to effectively use the techniques. When suitable tech- 
niques are available, they often have not been adequately 
documented for use by other states. Little previous ef- 
fort has been devoted to explaining and demonstrating 
how new techniques can be used to address a range of 
critical, contemporary, statewide policy questions.”’ 

Eleven issues that were identified as being most criti- 
cal were revenue shortfall; development of multimodal 
transportation policies, plans, and programs; organization 
and management; coordination with other state and re- 
gional programs; development of energy policies, plans, 
and programs; relationship between transportation im- 
provements and development; major corridor improve- 
ments; cost-effectiveness in highway standards and main- 
tenance; improvement or abandonment of rail services; 
funding of transit services and improvements; and airport 
Capital improvements. 

The report identifies the impacts of alternative solu- 
tions to the issues, describes available techniques to mea- 
sure the impacts, and reports on the availability of data 
to apply the selected techniques. The report includes the 
requirements of all transportation modes for a wide range 
of impacts, such as environmental, social, economic, 
travel demand, legal, and financial. Major emphasis is 
given to the identification and description of operational 


techniques so that planners can determine which tech- 
niques have potential use in their agencies; guidance is 
provided to assist planners in obtaining more detailed in- 
formation for selected techniques. 

A second phase of the research project includes testing 
of a highway-user revenue forecasting technique, a capital- 
resource availability model, a priority programming meth- 
odology, and statewide energy-conservation forecasting 
techniques. 


Accurate Records Can 
Reduce Maintenance Costs 


Many state and local governments are now facing highway 
maintenance expenditures that have reached the limits of 
available sources of funds. More efficient means of opera- 
tion must be identified and implemented if the rate of 
escalation of maintenance costs is to be reduced. Success 
depends to a great extent on the adequacy of mainte- 
nance records available to a highway agency. 

A new publication from NCHRP describes records and 
reporting methods that are employed in the highway 
maintenance field. The investigators studied systems 
used in 11 states, and a panel of experts helped to organize 
and evaluate the information and to review the report. 
Synthesis of Highway Practice 46, Recording and Report- 
ing Methods for Highway Maintenance Expenditures out- 
lines recommended features for recording and reporting 
systems and discusses research needs. Thirty-nine states 
and several cities and counties have adopted or are in the 
process of adopting maintenance management systems. 
The basic components of these systems include mainte- 
nance standards, inventory of maintainable facilities, 
maintenance work load, budgeting, planning and sched- 
uling, and management information systems. 

Says the report, ‘State highway maintenance organiza- 
tion structures vary widely. Thus no two of the 11 states 
studied for this synthesis have identical recording and re- 
porting systems.’’ There are two types of recording sys- 
tems. The single recording system uses one procedure for 
reporting both maintenance management information 
and payroll and accounting information. The parallel re- 
cording system uses separate reports for this information. 
The advantages of a single system over a parallel system 
include minimization of field records, the need for fewer 
people to prepare management and fiscal information, and 
no need for management data. The disadvantages include 
the difficulties of changing existing fiscal systems to ac- 
commodate management information, the fact that dif- 
ferences are often resolved in favor of fiscal matters, and 
the computer priority given to fiscal information. 

Work location is recorded to the milepost in some 
states, but most record only the highway segments. Time 
(in person-hours) is recorded by each individual in some 
states, while in other states the crew leader reports for 
the entire crew. Synthesis 46 outlines personnel, mate- 
rials, and field recording practice, and points out that 


about 0.5 percent of a maintenance budget is spent on 
maintenance recording and reporting. It says, “Reports 
produced from field data are quite numerous and varied. 
Because of the ease of producing reports with a com- 
puter, it isnot uncommon for an agency to produce too 
many to be useful. Reports should be tailored to the 
specific needs of the management level that will use 
them."’ The following are among the recommendations 
made in the report. 


1. A recording and reporting system must first of all 
provide for the internal management needs of the main- 
tenance system. 

2. The system should have the capability of furnish- 
ing maintenance information to the pavement manage- 
ment system and other management systems. 

3. The recording system must stress accuracy of 
information. 

4. Reports for district and central offices should be 
prepared monthly, with year-to-date totals. 

5. A standing committee on maintenance standards 
or maintenance management should exist in each state. 


Research needs include determination of the optimum 
recording methods and amount of data that can be ac- 
curately recorded, methods of reducing lag time between 
submission of data and receipt of reports, develooment 
of compatible data systems, and examination of the 
quality of information available through the systems. 


Studded Tires: 
The Controversy Continues 


A great deal of additional research will be needed before 
the possible effects on highway safety of the use of 
studded tires can be accurately measured, says a report 
published recently by NCHRP. NCHRP Report 176, 
Studded Tires and Highway Safety: Feasibility of Deter- 
mining Indirect Benefits, outlines the results of a study 
conducted for NCHRP by the Highway Safety Research 
Institute of the University of Michigan. Numerous in- 
direct effects that might result from excess pavement 
wear were hypothesized and examined by the research 
team. Examples are tire hydroplaning resulting from 
water entrapment in the channels cut in the wheelpaths 
by studded tires, increased splash and spray resulting 
from the same condition, reduced skid resistance be- 
cause of the abrading effects of studded tires, and the 
hazards of more frequent maintenance needed to over- 
come the effects of studded tires. 

In the case of hydroplaning, wear from studded tires 
was found to be both beneficial and detrimental to 
safety. In some cases, a coarsening of the surface pro- 
duces enhanced skid-resistance properties. In other 
cases, it has a smoothing effect on the surface, which 
reduces the skid resistance. 

Construction sites are recognized as also being acci- 23 
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dent sites when traffic flow is maintained through the 
site. Wear from studded tires is expected to result in in- 
creased repaving or reconditioning of the road surface 
and, therefore, in increased exposure of the traveling 
public to construction-site hazards. 

After their introduction into North America in the 
1960s, studded tires received rapid acceptance by mo- 
torists. Their adoption and continued use, however, 
have been a source of much controversy in the highway 
community. Advocates of studded tires argue for their 
continued use, claiming that they improve safety under 
winter driving conditions. Opponents of studded tires 
maintain that they accelerate highway pavement wear 
substantially, thereby adding to pavement maintenance 
costs. 

Both sides possess experimental evidence to support 
their views. Tests have indicated that studded tires have 
better tractive performance than either conventional 
tires or nonstudded snow tires for certain winter driving 
conditions. Studded tires’ greatest relative merit is on 
glare ice at O°C (32°F), but weather studies indicate that 
such conditions occur infrequently. On the other hand, 
various pavement wear experiments and observations of 
actual road surfaces indicate that the use of studded 
tires accelerates pavement wear, but studies of relative 
accident involvement have not shown any clear-cut 
degradation in highway safety as a result of this wear. 
Given the evidence to date, opponents of studded tires 
argue that the demonstrable costs exceed the unproved 
benefits; consequently, the use of studded tires ought 
to be banned, as Minnesota and Ontario have done. 

Ultimately, the fate of studded tires should be re- 
solved on the basis of the relative costs and benefits of 
their use. Says the report, ‘‘At present, not enough is 
known about the problem to achieve such a resolution. 
Efforts are continuing to determine the winter driving 


safety and convenience benefits of studded tires and to 
refine the estimates of probable pavement damage. 
What remains to be determined are the indirect effects 
on highway safety that can be assigned to the use of 
studded tires.”’ 

The principal indirect effects result from the accel- 
erated wear of pavement surfaces and obliteration of 
pavement markings. Toll-booth lanes and freeway en- 
trance and exit ramps are examples of particularly high- 
wear areas, where ruts or troughs 2.5 cm (1 in) or more 
in depth have occurred. But, the report cautions, these 
extremes of wear have been confined to limited areas 
where circumstances have been favorable to develop- 
ment of wear, and care must be exercised in generalizing 
such effects to the entire highway system. 

The report concludes by recommending research in 
three areas: accident-causing mechanisms, in-service 
mechanism identification, and the analysis of accidents 
by using data from police records with particular atten- 
tion to the incidence of wet-weather accidents on badly 
worn and unworn sections of pavement. 


INFORMATION SERVICES 


HRIS Demonstration at Workshop 


TRB’s Highway Research Information Service (HRIS) 
was the subject of a demonstration in May at the Annual 
Workshop of the International Bridge, Tunnel, and Turn- 
pike Association (IBTTA) in Louisville, Kentucky. 
Arthur B. Mobley, manager of HRIS, explained the 
working of the system and demonstrated the on-line 
capability of the HRIS system with the aid of teletype- 
writers and closed-circuit television cameras. |BTTA® 
delegates were able to ask questions on a variety of 


Arthur B. Mobley explains HRIS to 
workshop delegates. 


technical subjects and get instant answers from the 
literature that has been processed and stored in the 
system. 


INDUSTRY 


Film on Builders Wins Award 


Monuments, a new film from Caterpillar, draws an in- 
teresting parallel between the ancient builders and their 
modern counterparts. Today’s builders, thanks to ad- 
vanced technology and their more productive tools, can 
erect monuments that are far more challenging and bene- 
ficial to mankind than those of antiquity—roads, dams, 
pipelines, and development projects for a world popula- 
tion that will increase by 2 billion by the year 2000. The 
film, which concentrates on projects involving food, 
housing, energy, water, transportation, and the environ- 
ment in general, has won the Golden Eagle Award from 
the Council on International Nontheatrical Events 
(CINE). 


FOREIGN 


New High-Speed Surface 
Transport Demonstrated in Japan 


A passenger-carrying version of a high-speed surface 
transport (HSST) vehicle system was demonstrated for 
the first time in May at a test track at Kawasaki, near 
Tokyo. The HSST made five test runs at 100 km/h 
(62 mph) and carried six passengers each time. 

The HSST system being developed by Japan Air Lines 
(JAL) uses magnetic levitation to lift the vehicle nearly 
10 mm (0.5 in) above a track or guideway. The vehicle 
use linear induction motors for forward propulsion. JAL 
is developing the HSST to provide rapid transport be- 
tween city centers and airports, but there are many other 
transit applications for such a system. 

The passenger-carrying prototype demonstrated 
(HSST 02) is the second test vehicle to be built. The 
first vehicle, HSST 01, was an unmanned version. The 
design speed of JAL’s system is 300 km/h (187.5 mph). 
The first prototype vehicle has already achieved this 
speed ina test at the Kawasaki site. Since the test track 
is only 1.3 km (0.8 mile) long, the new prototype is 
limited to a speed of 100 km/h; a longer test track is 
planned. 


4 


The prototype has seats for up to eight passengers 
and one operator. The commercial version of the HSST, 
as envisaged by JAL’s designers, would consist of a series 
of passenger vehicles linked together in a train and ca- 
pable of carrying up to 120 passengers/vehicle. 

The levitation system uses attractive magnetism. 
Electromagnets are mounted on the vehicle body, which 
wraps under the guide rail; the electromagnets are at- 
tracted to the underside of the rail. As the magnets are 
drawn to the rail, the vehicle is lifted. There is a con- 
stant gap between the vehicle and the track of nearly 
10 mm. 
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The vehicle is 6.84 m (22.42 ft) long, and 2 m (6.5 ft) 
wide. It weighs 1800 kg (4000 Ib) empty and approxi- 
mately 2255 kg (5000 |b) with seven passengers. The 
linear induction motor has a thrust of 300 kg (6600 Ib). 


Urban Noise Problem 
Studied in Germany 


Stress as a result of noise, especially for urban dwellers, 
has reached a critical point not only in the United States 
but also in other industrialized countries. The German 
Society for Traffic Sciences and the Research Association 
for Motor Vehicle Technology, which was established by 
the Motor Industry Association, established a working 
group from the various disciplines in 1977 to study the 
problem and outline the possibilities for reducing traffic 
noise. The study group investigated present noise levels 
and the noise reduction measures planned or already in- 
troduced in six German cities. 

The motor vehicle industry participated in this investi- 
gation because noise abatement is one of the highest pri- 
ority areas in environmental protection. Traffic noise 
can disturb sleep and communication, even though there 
are no recognized and medically proven standards for 
possible impairment as a result of such noise and road 
traffic noise is well below the level that can damage 
hearing. 

The reduction of traffic noise is a complex matter. 

It is also difficult to judge the importance of the indi- 
vidual factors that combine to produce noise. The study 
group’s report notes that effective reduction of traffic 
noise requires joint planning and cooperation in the 
fields of vehicle manufacturing, town building, and 
driver education. The report contains no solutions to 
problems but indicates where a start could be made 
through remedial measures and outlines how much they 
would cost. The report contains the following conclu- 
sions. 


1. Efforts to reduce traffic noise have been made for 
many years. The motor vehicle industry has worked with 
success since before World War || at reducing the exter- 
nal noise levels of vehicles. The state of present-day 
vehicle construction thus offers little opportunity for 
a further-reduction of noise levels. 

2. In order to make use of the remaining opportuni- 
ties, more automobiles would have to be fitted with 
automatic gear boxes, and engines and their associated 
parts would have to be encased. This would require 
completely new methods of engine construction and 
would cause problems in the cooling, maintenance, and 
positioning of the engine that are yet to be solved. 

3. Among commercial vehicles, only buses of up to 
165 kW (220 hp) are currently available in low-noise 
models. In the case of trucks, comparable solutions 


(encasing of the engine and associated parts) so far en- 
tail insurmountable difficulties. 

4. In the case of motorcycles, the cause of noise 
problems lies not so much in the construction but rather 
in the method of driving and in subsequent alterations 
to the original vehicle. 

5. For all vehicles, the driver exercises a significant 
influence on the noise level. His or her method of driv- 
ing, the state of maintenance of the vehicle, and the in- 
tended and involuntary alterations to the vehicle deter- 
mine the noise level to a high extent. 

6. Rolling noise is one of the elements that contrib- 
ute to the vehicle noise level. The right choice of tire 
profile and low-noise road surfacing thus can contribute 
to an extent to reducing noise. This must not be at the 
cost of reducing adhesion to the road surface. 

7. Traffic planning offers by far the best opportunity 
for improving noise protection. Planning methods can, 
however, become effective only over long periods of 
time and are often difficult to put into effect because of 
conflicting interests of the affected population groups. 
For example, the creation of low-traffic residential areas 
requires an efficient network of main roads, which would 
have a correspondingly high noise level. 

8. The various possibilities for noise reduction must 
be considered from the cost/benefit viewpoint in order 
to achieve the most extensive possible noise protection, 
while at the same time keeping overall economic costs 
at a low level. This shows that different combinations 
of measures have to be applied to solve specific noise 
problems. 

9. According to present estimates, the establishment 
of a day versus night sensitivity threshold of 75 versus 
65 db(A) would cause local authorities extra costs over 
a 10-year period of $65 billion/year. 

10. In order to obtain a reduction in vehicle noise 
levels of about 5 db(A) in comparison with the figures 
for 1976-77, automobile purchasers would have to pay 
extra costs of $600 to $1000/vehicle. The purchaser of 
a truck would have to pay $2700 more, on average. 
These figures do not take into account higher mainte- 
nance and running costs. At the rate of new registrations 
of 2.2 million automobiles and 120 000 commercial 
vehicles/year, that corresponds to a total sum of $21 
billion annually. 

11. Noise abatement measures directed toward ve- 
hicles would produce lower comparable levels than and 
would cost more than twice as much as measures aimed 
at the roads. This is so even if the costs resulting from 
corresponding measures on trunk, regional, and local 
roads (a further annual cost of $335 million over a 10- 
year period) are added to the costs to local authorities 
of active and passive noise-reduction measures. 

12. Town construction lags behind the vehicle manu- 
facturing industry in measures to reduce noise. Noise 
abatement efforts in coming years must therefore be 
concentrated on measures that affect town building 
and roads, although the motor vehicle industry will! also 
contribute to solving the problem. 


Special Bus Signals 


At one time or another, all bus patrons have experienced 
the frustration of standing on one side of the street, wait- 
ing for the pedestrian WALK signal to change, only to 
see the bus pull away from the stop on the opposite side. 
At other times, people risk their safety by darting 
through traffic to get to the bus stop. To provide a 
means of communication with the bus driver, the city 

of St. Gallen, Switzerland, has installed and tested a spe- 
cial signal for pedestrians who wish to board the bus on 
the opposite side of the street. 

The pedestrian pushes the button STOP BUS and re- 
ceives as a message BUS WAITS 15 SECONDS as soon as 
a bus is within sight. The pedestrian crossing signal re- 
mains green for the bus, but a special light advises the bus 
driver that pedestrians on the other side of the street 
wish to board the bus. As soon as the bus passes the 
crosswalk, the signal, which is actuated by the bus, 
changes to permit pedestrians to cross; this change is also 
marked by the sound of a gong. 

The tests showed that there was no bus delay at the 
crosswalk, short bus loading times even at long pedes- 
trian crosswalks, and no pedestrian crosswalk violations. 
Unfortunately such installations are practical only on 
low-volume roads or where there is plenty of unused 
traffic capacity. 

An equal or even greater problem for bus patrons oc- 
curs In transferring when the bus leaves without waiting 
for the transferring passengers of a bus that has just ar- 
rived. At transfer points that do not have direct line of 
sight, the St. Gallen Traffic Department has installed 
special changeable message signs to inform the trans- 
ferring passenger whether a bus is waiting around the 
corner. Around the corner, there is a signal actuated 
by the arriving bus that advises the driver that there is a 
connecting bus arriving in less than 90 s. It was found 
that the installation of this signal system provides clear 
information to the passengers, short transfer times when 
there is a connecting bus waiting, and elimination of the 
annoying problem of having the bus door close in front 
of one’s nose. 


1 Signalized pedestrian crossing has 
a special bus signal for pedestrians 
who wish to board a bus on the op- 
posite side of the street. 

2 The bus transfer stop is equipped 
with a changeable message sign to 
inform transfer patrons that the bus 
is waiting around the corner. 

3 The signal advises a bus driver 
waiting at the transfer stop that the 
connecting bus will arrive in less than 
90s. 
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Purdue’s 
Globe-Trotting 

Eldon Yoder 
Celebrates 30 Years of 
Association With TRB 


‘Research in the highway area, particularly dealing with 
the physical side, is a mixed bag. Most researchers from 
universities deal with basic research. Other researchers, 
particularly from highway departments, are faced with 
the problem of continually putting out brush fires and 
dealing with specific problems that crop up on a day-to- 
day basis. Both of these approaches, | am sure, are es- 
sential but, on the other hand, it is necessary for the 
researcher to work both sides of the fence. He must deal 
with and develop basic research and at the same time re- 
late this to the practicing engineer. Unless the practicing 
engineer can obtain information from the researcher that 
is useful to him in design problems and so on, there is 
little point in doing the research. At the same time, it 
is necessary to conduct basic research on a continuing 
basis so that new concepts and ideas can be formulated 
without being restricted solely to specific brush-fire 
problems that need to be solved."’ 

Putting out brush fires is no novelty to the speaker, 
Eldon J. Yoder, Professor of Highway Engineering at 
Purdue University, Indiana. His expertise on pavement 
design, especially in low-volume roads, has resulted in 
calls for help from governments in Rhodesia, Honduras, 
Saudi Arabia, and other far-flung locations where his 
work culminated in his being awarded, and accepting, 

a Fulbright Fellowship on Pavement Design at the Uni- 
versity of Western Australia in 1967-68. 

A native of Indiana, Yoder studied at Purdue Univer- 
sity; he received his BS degree in 1945 and his MSCE 
in 1946. He worked for a short period at Purdue as 
research engineer in the Soils Laboratory of the Joint 
Highway Research Project before moving to Ohio State 
University, where he taught soil mechanics, materials 
and structures, while working in the summers for the 
Ohio Department of Highways. He returned to Purdue 
in 1949 and was placed in charge of the Soils and Pave- 
ment Design Laboratory for the Joint Highway Re- 
search Project. 

‘Early in my career | acted as consultant for the 
Pennsylvania Turnpike for the Delaware River and 
Northeastern extensions. This, along with the work 


that | did for the Ohio Department of Highways, first 
interested me in problems of field construction and 
field performance of highways. It did not take too 
much laboratory testing as a basis for research to make 
me realize that in my particular area of interest (pave- 
ments) it was necessary to go to the field to look at per- 
formance. | enjoyed work in the field, and it was there- 
fore inevitable that this philosophy would guide the re- 
search that | have conducted since that time.”’ 

Yoder became interested in the work of the Transpor- 
tation Research Board when he presented his first paper 
in 1948 and feels that his association with TRB ‘‘has 
been one of the most rewarding of my career.’’ He has 
been chairman of several committees, was past chairman 
of the Department of Soils, Geology, and Foundations 
of the then Highway Research Board, and is currently 
chairman of TRB’s Group 2 Council. 

In his present position, Yoder is in charge of the Soils 
and Pavement Design Laboratory of the Joint Highway 
Research Project. He is also in charge of courses at Pur- 
due on design of highways, pavements, and airports and 
supervises research of MSCE and PhD candidates on 
pavement design. 

He is a member of several honor societies and profes- 
sional societies, has published more than 100 technical 
papers, and is author or co-author of several definitive 
handbooks on pavement design. 

Says Yoder, ‘| probably lean toward what is often 
called the ‘practical side’ of research, although this may 
be a misnomer. To me, solving a problem that is imme- 
diately at hand is extremely interesting and calls for all 
the ingenuity that one can muster in relating this prob- 
lem to basic fundamentals of engineering. This creates 
logistic problems for the engineer since it is essential for 
the researcher to go out and look at and study pavement 
performance on a first-hand basis while maintaining class 
schedules and so on. Too often, the laboratory of the 
highway itself is forgotten. A vast amount of informa- 
tion can be obtained by observing performance and re- 
lating this performance to the environment of the pave- 
ment. 


“Along the same line, | feel that ideally the researcher 
should at sometime during his career make design and 
construction decisions that normally face those involved 
in this facet of the work. | have been especially grateful 
for the opportunities that | have had to do this. | feel 
that without these opportunities | would have great dif- 
ficulty conducting research that has meaning.”’ 


FHWA Traffic Chief 
Bill Wolman Sees 
No Magic Formula 
for Traffic Problems 


“We in the traffic research community are faced with 
ever-increasing challenges in helping solve one of the 
most complex scientific and engineering problems of 
our day.’’ William W. Wolman in his 12-year tenure as 
Chief of Traffic Research for the Federal Highway Ad- 
ministration (FHWA) is responsible for a broad program 
of fundamental and applied research, including the de- 
velopment of urban, freeway, and rural traffic control 
systems for the enhancement of safety and the allevia- 
tion of congestion and traffic problems related to energy 
and environmental considerations. Wolman became in- 
volved in the highway research area upon entering the 
Bureau of Public Roads in 1966. Prior to that, he was 
with the National Aeronautics and Space Administration 
for 6 years as a systems analyst in the Office of Manned 
Space Flight and at the Goddard Space Flight Center. 
He was responsible for reliability and performance anal- 
yses of such manned space systems as Mercury and 
Apollo, as well as for unmanned scientific, communica- 
tions, and weather-satellite systems. After entering the 
federal career civil service in 1950, he was a statistical 
consultant for various programs of the Navy Department 
for 10 years. 

He has earned a bachelor’s degree from the City Uni- 
versity of New York, a master’s degree in mathematical 
statistics from Columbia University, and a doctorate in 
mathematics from the University of Rochester. He en- 


joys teaching part time and has for the last 20 years been 
on the faculty of George Washington University as a pro- 
fessor for graduate and undergraduate courses in such 
areas as probability, design of experiments, operations 
research, and traffic flow theory. Over the years he has 
published and contributed to more than 70 technical re- 
ports, papers, and presentations at the meetings of a 
number of professional groups. 

In the international area, Wolman has participated in 
various road research programs of the Organization for 
Economic Cooperation and Development (OECD). He 
has most recently served as chairman and United States 
delegate to the Road Research Group T-13, which deals 
with Integrated Urban Traffic Management. His other 
professional activities include membership in the Insti- 
tute of Transportation Engineers as a member of the 
policy committee, membership in the Institute of Mathe- 
matical Statistics, the American Statistical Association, 
and the Bernoulli Society for Mathematical Statistics 
and Probability. For several years he has also been a 
member of the TRB Committee on Traffic Flow Theory 
and Characteristics. 

What about new challenges in traffic research? Wol- 
man feels that there is no magic formula to solving traf- 
fic problems. He states that ‘‘we are dealing with a very 
complex, large highway system with many variables and 
interactions. .. . The most fruitful approach to success 
is to apply the scientific method to the analysis and un- 
derstanding of large systems. We must use a multidis- 
ciplinary approach by drawing on knowledge and prin- 
ciples of such diverse fields as systems engineering, 
traffic engineering, physics; mathematics, electronics, 
operations research and computer technology. In ad- 
dition, the human factors aspect is a most necessary 
ingredient at all steps of traffic research investigations.” 
He feels that in order to make progress one must under- 
stand fundamental cause-and-effect relationships and be 
able to predict outcomes through the use of analytical 
and simulation models and by conducting experimenta- 
tion and demonstration to verify and establish basic 
truths in a real environment. 

His personal research interests are currently in the 
area of short-term traffic prediction. Specifically, it in- 
volves model identification, estimation of parameters, 
diagnostic checking, and forecasting by application of 
the theory of discrete stochastic time series. These 
techniques are very powerful and have been applied 
successfully to a large variety of problems not only in 
the economic sphere but also in physical systems. 

Wolman further states that ‘‘technology still has much 
to offer in traffic research and many avenues still have to 
be explored and will result in future success; however, 
we must not forget that we are dealing with problems of 
the real world and that successful implementation can 
only be accomplished by taking into account fully the 
many institutional, socioeconomic, and cultural factors 
in our society. Otherwise, our labor and success as tech- 
nocrats will be in vain.” 
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Symposium on 
Transportation Safety 


The Institute for Safety in Transportation (IST), in co- 
operation with other professional societies, government 
agencies, and academic institutions, announces the First 
International Symposium on Transportation Safety, to 
be held in Anaheim, California, December 4-7, 1978. 

All aspects of transportation safety and all modes of 
transportation will be covered at this historic meeting. 
Safety, both environmental and operational, and the 
security of public and private transportation constitute 
the main focus of the program. The safety of humans 
and property will be considered from every aspect. 

The organizing committee has issued a call for papers 


from interested professionals. Presentations should con- 


sider hazard identification; accident prevention, investi- 
gation, and analysis; safety inspection, standards, guide- 
lines, and management; the role of the Occupational 
Safety and Health Administration; system safety; 
psychology and safety; policies; regulation and enforce- 
ment; vehicle and system design; training and licensing; 
maintenance; current problems; and innovative prac- 
tices. Prospective speakers are urged to consider the 
safety of the people and goods transported; the em- 
ployees of the transport system; and the safety of 
pedestrians, bystanders, and the general public. 
Speakers are requested to send 300- to 400-word 
abstracts of their proposed presentations by August 31, 
1978, to Edmund J. Cantilli, Chairman of the Program 
Committee, First International Symposium on Trans- 
portation Safety, Institute for Safety in Transportation, 
106 East 41st Street, Suite 882, New York, NY 10017 


Meetings 


Transport 78 to Be Held 
in Munich in October 


Transport 78, to be held at the Munich, Germany, fair- 
grounds October 17-19, 1978, will feature exhibits and 
conferences on modern transport systems for freight 
and passengers. 

In the field of passenger transport, the emphasis will 
be on local passenger systems, which will be displayed in 
one exhibit hall. An information and communication 
center will present possible solutions to current and fu- 
ture passenger traffic problems with the aid of collages 
and charts, and the exhibit will also feature the applica- 
tions of the various transport systems by themselves or 
integrated into complex multimodal systems. 

A large display area will provide information on 
Modern Traffic Planning in Urban Areas on the basis 
of the city of Munich’s programs. In an adjacent area, 
the Study Group for German Traffic Airports will pro- 
vide information on the modern intraorganizational 
transport of airline passengers and baggage, particularly 
with reference to the major airport planned for Munich. 

Further information on the meeting may be obtained 
from Nunchener Messe und Ausstellungsgesellschaft 
mbH, Messegelande, Postfach 12 10 09, 8000 Munchen 
12, Germany. 


Asphalt Pavements in 
Southern Africa 


CAPSA 79, the Third Conference on Asphalt Pavements 
for Southern Africa, will be held in Durban, Natal, Sep- 


tember 10-14, 1979. The conference is being organized 
by Natal University’s Department of Civil Engineering 


in collaboration with the National Institute for Transport 


and Road Research and the South African asphalt in- 
dustry. 

The conference theme will be the practice and theory 
of maintenance and construction of asphalt pavements 
in Southern Africa. The aims of CAPSA 79 are to pro- 
tect national investment in pavements by employing 
sound maintenance management practices; to promote 
better knowledge of the properties and in-service be- 
havior of materials used in the design, construction, and 
maintenance of asphalt pavements; to describe and dis- 
Cuss existing practices as they differ from one part of 
Southern Africa to another; to promote a better under- 
standing of the nature, application, and use of bitumi- 
nous binders; and to provide a forum for the discussion 
of the design, construction, and maintenance of lightly 
traveled roads in developing areas. 

Information on the conference may be obtained from 
the Secretary, CAPSA 79, Department of Civil Engineer- 
ing, University of Natal, Durban 4001, South Africa. 


Embankment Foundation 
Papers Sought 


A symposium on Improved Embankment Foundation 
Stabilization Techniques will be held during the Fifty- 
ninth Annual Meeting of the Transportation Research 
Board, January 21-25, 1980. The symposium will be 
sponsored by the TRB Committee on Embankmeénts 
and Earth Slopes. Prospective participants are invited 
to submit papers on new deep stabilization techniques, 
such as dynamic consolidation, deep chemical stabili- 
zation, vibroreplacement, membrane reinforcement, 
root piles, and soil anchors. 

Preliminary selection of papers will be made on the 
basis of abstracts, which must be submitted by Novem- 
ber 1, 1978, and which the authors will be invited to 
present at the meeting of the committee during the 
Fifty-eighth Annual Meeting, January 15-19, 1979. 
By June 15, 1979, authors will be advised to prepare 
papers for review. Final acceptance will be based on 
reviews of full papers, which are due by August 10, 
1979. 

Abstracts should be sent to Raymond A. Forsyth, 
California Department of Transportation, Transporta- 
tion Laboratory, 5900 Folsom Boulevard, P.O. Box 
19128, Sacramento, CA 95819. 
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Books 


Historical Look 
at Highway Financing 


Highway Assistance Programs: A Historical Perspective. 

Congressional Budget Office, 3414A House Annex 2, 

Washington, DC 20515. 86 pp. 
Important highway legislation is scheduled for 1978, and 
the Congressional Budget Office has published a back- 
ground paper that examines past federal support for high- 
ways. After several early elements of highway policy are 
discussed, the paper emphasizes the period beginning 
with the establishment of the Highway Trust Fund and 
expanded assistance for the Interstate system in 1956. 
Details of the debate regarding the financing package 
and other major issues are included. 

The evolution of highway assistance after 1956 incor- 
porates a detailed examination of major highway acts. 
Two themes are traced—first, the search for greater High- 
way Trust Fund revenues as Interstate system costs es- 
calated and, later, the proliferation of categorical pro- 
grams as these revenues accumulated. 

The scheduled expiration of the Highway Trust Fund 
and its implications for highway financing are discussed 
in order to set the stage for the legislative consideration. 
There is also a separate chapter that provides details on 
federal financial assistance for highways after 1956 
through the use of several alternate measures. An exec- 
utive summary is provided. 


TRB Committee Members 

Are Authors of Book 

on Pavement 

Management Systems 
Pavement Management Systems. Ralph Haas and W. 
Ronald Hudson. McGraw-Hill Book Company, 1221 
Avenue of the Americas, New York, NY 10020. 475 pp. 

Large investments have been made in highway and airport 

pavement systems, and billions of dollars are spent an- 
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nually to maintain and expand them. The need to con- 
stantly improve pavement technology and management 
capabilities is obvious. The authors of Pavement Man- 
agement Systems have recognized this need and have 
provided general concepts and principles for the system- 
atic development of information and methods neces- 
sary to select optimum design and maintenance strategies 
for a given pavement section within a particular highway 
system or network. 

The book is divided into six parts, the first of which 
provides an extensive introduction to the pavement man- 
agement process. A systems engineering approach is 
used to structure the management process and intro- 
duce the basic philosophy and approach. Included are 
chapters on investment planning and research manage- 
ment. The second part presents the concepts and 
methods for the measurement and evaluation of pave- 
ment performance. The authors stress the importance 
of understanding the purpose for which a pavement is 
provided and the need to systematically gather evalua- 
tive information vital for updating the technology for 
future considerations. 

The design phase of the pavement management system 
is considered to be the key to efficient and economical 
provision of pavements. Major design components are 
identified and extensively treated in the third part of the 
book. A comprehensive three-level design framework is 
proposed for the structural and economic modeling of 


various input data to produce an optimurn design strategy. 


Part 4 deals broadly with the implementation of a 
pavement management system, including the construc- 
tion, maintenance, and rehabilitation phases of a pave- 
ment strategy. Attention is focused on the end result of 
implementation and the information required to assess 
this rather than on techniques and practices used in con- 
struction and maintenance activities. In part 5, several 
examples of working systems are presented, and their 
basic features are discussed. The book concludes with 
a look ahead at special problems associated with energy, 
material sources, new analysis methods, and future re- 
search needs. 

Although this book is intended primarily for study by 
senior and graduate students, much of the information 
will be of particular interest to practicing engineers, re- 
searchers, administrators, and others associated with 
pavement management processes. 


Traffic Laws 
Supplement Available 


1977 Annual Supplement for Traffic Laws Annotated. 
National Committee on Uniform Traffic Laws and Ordi- 
nances, 1776 Massachusetts Avenue, N.W., Washington, 
DC 20036. 280 pp. $6.00. 


The 1977 supplement to Traffic Laws Annotated shows 
how entries in this book were affected by changes in state 


traffic laws between 1972 and 1976. Traffic Laws An- 
notated, which is based on laws adopted before January 


1, 1972, shows how state traffic laws compare with each 
section, subsection, or principle in Chapters 1, 10, le 
and 15 of the Uniform Vehicle Code on definitions, ac- 
cidents, rules of the road, traffic ordinances, and uniform 
traffic control devices. 


THE 
HANDICAPPED 


DRIVER’S 
MOBILITY 
GUIDE 


Help for the 
Handicapped Driver 


The Handicapped Driver's Mobility Guide. American 
Automobile Association, 8111 Gatehouse Road, Falls 
Church, VA 22042. Available from any AAA office. 

72 pp. 50 cents. 


Handicapped drivers can now find the resources they 
need for mobility in this directory, which lists and de- 
scribes more than 500 transportation services for handi- 
capped drivers, including driving schools, manufacturers 
of driving aids for the handicapped, and resource publi- 
cations. In most cases, listings show the kind of services 
provided by each organization and include complete 
names, addresses, and telephone numbers for readers 

to follow up. The information is intended to help handi- 
capped drivers improve their access to jobs, shopping, 
recreational facilities, and social outlets. 


New ASTM 
Manual Available 


Dispersive Clays, Related Piping, and Erosion in Geotech- 
nical Projects. American Society for Testing and Mate- 
rials, 1916 Race Street, Philadelphia, PA 19103. 480 pp. 
$40.75 plus postage. 


This new manual from the American Society for Testing 
and Materials (ASTM) contains a range of subject matter 
from concentrated laboratory studies by researchers to 
descriptions of problems with dam design and construc- 
tion by engineers; all are related through the theme of 
dispersive clay erosion. 

The concentration of information on dispersive soils 
contained in this book should make it the main single 
reference work on this subject for many years, says 
ASTM. It should serve as a stimulus for needed future 
studies, thereby leading to the improvement and stan- 
dardization of tests for evaluation and identification of 
dispersive soils. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Soil Taxonomy and Soil Properties 

Subject areas: exploration-classification (soils); foun- 
dations (soils); soil science. Transportation Research 
Record 642, 81 pp., $5.20. 


Traffic Records, Law Enforcement, and Motorist-Aid 
Systems 

Subject areas: highway safety; road user characteris- 
tics. Transportation Research Record 643, 54 pp., 
$3.60. 


Bridge Tests 
Subject areas: bridge design; construction. Transpor- 
tation Research Record 645, 29 pp., $3.00. 


Transportation Ride Quality 

Subject areas: rail transport; air transport; road user 
characteristics; urban transportation systems. Trans- 
portation Research Record 646, 22 pp., $3.00. 


Preferences, Perceptions, and Market Segments in 
Travel Behavior 

Subject areas: traffic measurements; urban transpor- 
tation systems. Transportation Research Record 649, 
48 pp., $3.40. 


HRIS Abstracts 
Vol. 11, No. 2, 252 pp., $12.00. 


To order Transportation Research Board publications 
check the appropriate box on this coupon and circle the 
number. Payment must accompany orders totaling $7.50 
or less, excluding handling and postage charges. Handling 
and postage charges are 10 percent for orders sent by 
surface mail; maximum charge $1.00. Payment must be 
in international money orders or in U.S. funds drawn on 
a U.S. bank. Make checks payable to the Transportation 
Research Board. Mail to Transportation Research Board, 
2101 Constitution Avenue, N.W., Washington, D.C. 
20418. 


Publications $ 


Name 


NEW NCHRP PUBLICATIONS 


Influence of Combined Highway Grade and Horizontal 
Alignment on Skidding 

Subject areas: highway design; pavement performance; 
highway safety. National Cooperative Highway Research 
Program Report 184, 33 pp., $3.20. 


Grade Effects on Traffic Flow Stability and Capacity 
Subject areas: highway design; road user character- 
istics; traffic control and operations. National Coopera- 

tive Highway Research Program Report 185, 110 pp., 
$6.40. 
Fatigue of Welded Steel Bridge Members Under Variable- 
Amplitude Loadings 

Subject area: bridge design. National Cooperative 
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TRANSPORTATION 


These abstracts of recent articles, reports, and technical 
papers were selected for their general interest from those 
to be entered in the computer-based information storage 
and retrieval services that are accessible through the 
Transportation Research Board. They are similar in 
source and coverage to those formerly carried in the 
separate publication Transportation Research Abstracts. 
Some of the abstracts were obtained through informa- 
tion exchange agreement with organizations such as the 
National Technical Information Service (NTIS), the 
American Society of Civil Engineers (ASCE), the Ameri- 
can Society for Testing and Materials (ASTM), and the 
U.K. Transport and Road Research Laboratory (TRRL). 
Other abstracts were prepared by the author or taken 
from the document in which the article or report ap- 
peared. The source is indicated at the end of each ab- 
stract. Those that have no indication were prepared by 
TRB staff. To gain access to documents represented 

by these abstracts, those interested should contact the 
organization or publisher. Copies are not available from 
the Transportation Research Board. 


AIR TRANSPORTATION 


A New Method for Estimating Current and Future Transport 

Aircraft Operating Economics. American Airlines Inc. 

(633 Third Avenue, New York, NY 10017), Jan 1971, 

267 pp.; available National Technical Information Service 

(Springfield, VA 22161). TRIS 175019. 
A methodology was developed by which the operating cost asso- 
ciated with variations in aircraft design and technological char- 
acteristics can be assessed. This methodology addresses aircraft- 
related operating cost elements and is based on an in-depth 
examination of airline operating experiences and relevant oper- 
ating data. The assessment method produces a baseline estimate 
of the operating cost elements related to such design specifica- 
tion features as seat capacity, avionic equipment, design range, 
and design definition features, such as maximum takeoff gross 
weight.and number of engines. Means for determining the devi- 
ations from this baseline of the design or technological difference 
are provided. The methodology was applied to assess the oper- 
ating cost of one potential advanced-technology transport air- 
craft. An analysis was included to show the relative sensitivity of 
the operating cost to design parameters. Areas for future research 
are identified. 


Multiple Control Input Design for Identification of Light Aircraft. 


IEEE Transactions on Automatic Control (Institute of Elec- 
trical and Electronics Engineers, 345 East 47th Street, New 


York, NY 10017), Vol. AC-22, No. 6, Dec. 1977, pp. 985-987. 


TRIS 174328. 
A design technique for control input histories is presented that 
produces higher confidence levels in the estimate of lateral sta- 
bility and control derivatives of light aircraft and that causes 
dynamic motion favorable to reductions in numerical divergence 


tendencies in the identification algorithms. A combined aileron 
and rudder input design is demonstrated for the Cessna 172 
aircraft. 


Bell Model 222. J. F. Garrison and H. H. Waldrup. Society of 
Automotive Engineers (400 Commonwealth Drive. Warren- 
dale, PA 15096), Preprint No. 770751, 1977, 16 pp. TRIS 
174313. 

The Model 222 aircraft was designed to meet the needs of the 

worldwide commercial market. Primary design objectives were 

safety, efficiency, reduced cost of ownership, and superior han- 

dling qualities. Test results showed that the Model 222 is a 

productive, fuel-conservative aircraft that has excellent flying 

qualities. The Model 222 far exceeds the requirements of the 

Federal Aviation Administration for fail-safe design and crash- 

worthiness in such areas as redundancy, 8g seats, crash-resistant 

fuel tanks, and real twin-engine safety. The aircraft will un- 
dergo the most comprehensive test program ever conducted on 

acommercial helicopter and will be delivered in early 1979. 


High-Density Stable Collisionless Air Traffic: Computer Simula- 
tions of Traffic Management in the ITV System. O. Fitz- 
williams and J. Yarker. Westland Aircraft Limited (Yeovil, 
Sommerset, BA202YB, England), RP-552, Nov. 1977, 61 pp.; 
available National Technical Information Service (Springfield, 
VA 22161). TRIS 175021. 

A system of air transport for the future is considered that envis- 

ages automatic operation of very large numbers of small vehicles. 

These craft will offer airborne travel at a ground speed of 200 

knots between air stations very close to the origin and destina- 

tion of any journey. Computer simulations are presented to 
demonstrate the manner in which these vehicles can navigate, 
avoid collisions, and preserve the stability of the resulting high- 
density air traffic. The possibility that some of the features 
described might usefully be adapted to aid collision avoidance 

in existing air traffic is briefly discussed. 


CONSTRUCTION MATERIALS 
AND PRACTICES 


Chloride Removal and Monomer Impregnation of Bridge Deck 
Concrete by Electro-Osmosis. G. L. Morrison and others. 
Planning and Development Division—Research, Kansas Depart- 
ment of Transportation (2300 Van Buren Street, Topeka, 

KS 66611), Report FHWA-KS-RD 74-1, April 1976, 38 pp.; 
available National Technical Information Service (Springfield, 
VA 22161}. TRIS 135919. 

Application of a direct current potential between bridge reinforc- 

ing steel and a copper screen conductor on the bridge surface isa 

means of removing chloride ion from bridge deck concrete. Re- 
ductions of as much as 20 Ib of chloride per cubic yard have 

been attained in laboratory samples. Removal of the chloride 

results in a significant increase (about 5 times) in a concrete per- 

meability leaving the deck much more vulnerable to future salt 
attack. Overlays, membranes, and surface sealants may not be 
adequate to prevent future corrosion problems due to internal 


chloride redistribution by an electro-osmotically created battery 
effect. Monomers, polymers, or other materials may be moved 
into the concrete either simultaneously with or subsequent to 
chloride removal by the same applied potential. Further work on 
permeability-reducing materials that are compatible with electrical 
emplacement and the chemical environment of concrete is planned. 


The Use of Underground Space. D. C. Willett. Journal of the 
Boston Society of Civil Engineers Section, American Society 
of Civil Engineers (230 Boylston Street, Boston, MA 02116), 
Vol. 64, No. 3, Oct. 1977, pp. 109-139. TRIS 170869. 
This paper, which examines man’s potential use of underground 
space, briefly reviews its early use and the development of the 
various techniques for its creation. Natural caverns and man- 
made excavations in America, Europe, and Asia are described. 
The wedge-and-hammer technique, fire setting, tunnel driving, 
explosives, the compressed-air drill, the extent of the support 
required, and the use of the rock bolt are discussed. The unique 
aspects and advantages of underground space are listed, and 
some modern examples of the economic use of underground 
space in the United States and elsewhere are described. These 
include hydroelectric facilities, dry storage and industrial facili- 
ties, nuclear power plants, and oil storage facilities. The poten- 
tial uses of such space include dead storage of radioactive wastes, 
the storage of energy, and the location of municipal facilities, 
e.g., sewage treatment plants, parking facilities, and shopping 
areas. The economics of the use of underground space and fur- 
ther advances in creating underground space are also discussed. 


DESIGN OF FACILITIES 


Photogrammetric Monitoring of a Gabion Wall. S. A. Veress and 
L. L. Sun. Photogrammetric Engineering and Remote Sensing 
(American Society of Photogrammetry, 105 N. Virginia 
Avenue, Falls Church, VA 22046), Vol. 44, No. 2, Feb. 1978, 
pp. 205-211. TRIS 172827. 

The gabion wall, which is being built as part of Interstate 90 east 

of Seattle, Washington, is being monitored by the terrestrial 

photogrammetric method. A modified KA-2 camera—f = 610 mm 

(24 in), format size 23 X 23 cm (9 X 9 in), glass plate—is being 

used for this purpose. The establishment of the base net for the 

camera stations has been accomplished with EDM and theodolite 
of 0.1 s least reading. The design of the geometry of the camera 
stations and their measurements are discussed. The method by 
which the photogrammetric monitoring was performed is de- 
scribed and its accuracy is presented. A typical deformation of 

a target in the horizontal direction is shown. 


Parking Garage Planning and Operation. R. A. Weant. Eno Foun- 
dation for Transportation, Inc. (Box 55, Saugatuck Station, 
Westport, CT 06880), 1978, 169 pp. TRIS 176768. 

This monograph discusses parking structure planning, functional 

design, and operation. Emphasis is placed on current parking 

garage practice, but trends are noted and parking issues are over- 
viewed in national perspective. An attempt is made to show how 
parking garage planning, design, and operation relate to people 
and the urban environment. Chapter 2 discusses the role of 
parking in the total urban transportation system as it relates to 
growing concern over social and environmental consequences 
and energy conservation implications in urban. motor travel. It 
also outlines the key studies and analyses related to identifying 

needs, evaluating use, and determining feasibility. Chapter 3 

presents planning and development guides, design factors, and 

general parameters. Chapters 4 and 5 deal with the functional 
design of parking garages and alternative interfloor travel sys- 
tems, while chapter 6 presents pedestrian considerations. Oper- 
ational practices are related in chapter 7 to economic efficiency 
and characteristics of demand. 


The Appearance of Concrete Highway Structures. Cement and 
Concrete Association (Wexham Springs, Slough SL3 6PL, 


England), ISBN 07210 10717, 1977, 28 pp. TRIS 170879. 
This booklet, which complements the publication, Appearance 
of Bridges (1964), extends the advice on the use of concrete in 
structures, particularly in relation to the use of finishes and de- 
tailing affecting the weathering of the structures. A useful ap- 
proach is to visualize the finished bridge, in three dimensions, 
on its site with the help of techniques such as photomontage, 
perspective drawings, and models. These techniques will enable 
the design to be studied in its final form, since bridges are neither 
seen purely in elevation nor in cross section. Preliminary design 
considerations, finishes (grooves, exposed aggregate, precast 
facings, masonry facings, paint), formwork (materials, linings, 
design, ribbed formwork, formwork for bridge soffits), and ele- 
ments of structure (abutments and bank seats, paving, wing walls 
and retaining walls, piers and columns, decks, fascias and string 
courses, and parapets) are covered. 


ENERGY 


Impacts of an Auto Weight Limitation on Energy, Resources, 
and the Economy. G. Kozmetsky and others. Policy Sci- 
ences (Elsevier Scientific Publishing Company, P.O. Box 
211, Amsterdam, Netherlands), Vol. 9, No. 1, Feb.-June 
1978, pp. 97-120. TRIS 173877. 

The impacts of a hypothetical auto weight limitation on energy 

conservation, use of resources, pollutant emission, and the econ- 

omy are quantitatively estimated by a linear input-output model 
and a linear estimation method. These estimations are the first 
step toward a multiple-criteria formulation for understanding 
and solving complex energy problems. Author. 


U.S. Energy Conservation Could Benefit From Experiences of 
Other Countries. U.S. Generan Accounting Office, Jan. 10, 
1978, 32 pp.; available U.S. General Accounting Office (Dis- 
tribution Section, Room 4522, 441 G Street, N.W., Wash- 
ington, DC 20548). TRIS 173878. 

This report examines the energy conservation policies and prac- 

tices of four European countries (United Kingdom, West Ger- 

many, Sweden, and Denmark) and presents information on those 

measures that were effective and seem to be applicable to U.S. 

efforts. The conservation measures include pricing policies, 

retrofitting programs, financial incentives for industry, and 
refuse incineration plants. U.S. energy conservation measures 
include thermal efficiency standards, retrofitting programs, in- 
creased participation of municipalities, and the integration of 
major federal energy functions into the U.S. Department of 

Energy. The report recommends that the applicability of proven 

foreign conservation measures to U.S. energy conservation efforts 

be evaluated, the development of a foreign conservation data base 
be considered, the potential for U.S. use be assessed, U.S. users 
of such information be identified, and the information be dis- 
tributed as quickly as possible to those concerned. 


Use of a Lowry-Type Spatial Allocation Model in an Urban 
Transportation Energy Study. J. L. Edwards. Transporta- 
tion Research (Pergamon Press, Maxwell House, Fairview 
Park, Elmsford, NY 10523), Vol. 11, No. 2, April 1977, 
Poel /alZOm Rion 77027. 

This paper describes the structure of a Lowry-type spatial allo- 

cation model and the results of using the model to evaluate sev- 

eral different hypothetical urban forms with respect to the level 
of transportation energy consumed in urban passenger travel. 

The Lowry-type model was used together with simple models 

of trip generation, mode choice, and trip assignment to produce 

realistic land-use patterns and characteristic travel behavior in 
each city. Interzonal trip matrices were computed for each of 
five trip purposes (work, two types of shipping or service, non- 
home-based travel, and social); after trips were assigned to the 
network, energy models for automobiles and transit were used 
to assess the transportation energy consumed for all trip pur- 
poses in each of several different urban spatial structures. 
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Automotive Energy Forecasts: Impact of Carpooling, Trip Chain- 
ing, and Auto Ownership. N.S. Erlbaum and others. Re- 
search for Transportation Planning, Planning Research Unit, 
New York State Department of Transportation (State Cam- 
pus, Albany, NY 12232), Preliminary Research Report No. 
134, Dec. 1977, 41 pp. TRIS 174440. 

By using data from a 1970 statewide home-interview survey, base- 

year (1975) automotive fuel consumption is calculated for urban, 

small urban, and rural areas of upstate New York as a function of 
trip rates by purpose, trip length, automobile occupancy, auto- 
mobile ownership, and automotive fuel efficiency. The upstate 
area of New York consumes about 3.0 billion gallons of gasoline 

annually. Forecasts are then made of automotive fuel use at a 

1980 baseline and the impact of various car-pooling and trip- 

chaining policies on automotive fuel consumption. The policies 

analyzed are those generally given the greatest public support. 

Results show that, while it will be difficult to achieve, a 25 per- 

cent increase in car pooling for work and shopping trips would 

save about 5.8 percent of 1980 automotive transportation energy. 

Trip-chaining policies oriented toward weekday and weekend 

nonwork travel would save 10 to 13 percent. Several actions are 

suggested for consideration as ways to achieve these savings. 

Author. 


ENVIRONMENT 


Noise Abatement: Policy Alternatives for Transportation. Com- 
mittee on Appraisal of Societal Consequences of. Transporta- 
tion Noise Abatement, Assembly of Behavioral and Social 
Sciences, National Research Council, National Academy of 
Sciences (2101 Constitution Avenue, N.W., Washington, DC 
20418), Report to the U.S. Environmental Protection Agency, 
1977, 232 pp. TRIS 170199. 

This report focuses on two major topics: the range of alternative 

policy measures for transportation noise abatement and the bene- 

fits and costs of abatement. The report also reviews the measure- 
ment of noise, the current pattern of transportation noise and its 
effects, and the projected future pattern of transportation and 
the noise associated with it. Four types of policy instruments 
are available: direct government activities to shield people from 
noise or to protect them from its effects (e.g., sound insulation); 

direct controls specifying required techniques or processes (e.g., 

retrofitting of muffling devices on engines or prohibition of 

housing construction close to airports or highways); direct quan- 
titative controls (e.g., noise emission limits for trucks and motor- 
cycles); financial incentives (e.g., subsidies for relocation of resi- 
dences near airports or charges on airplane engines that are pro- 
portional to their noise levels). The report discusses the question 
of determining which instruments and what level of severity or 
strength of control should be used. Recommendations are pre- 
sented that are related to emission charges and direct controls, 
monitoring, federal policy and coordination, and research and 
cost-benefit considerations. 


HIGHWAY TRANSPORTATION 


Unjamming Traffic Congestion. E. A. Torrero. IEEE Spectrum 
(Institute of Electrical and Electronics Engineers, Inc., 345 
East Forty-seventh Street, New York, NY 10017), Vol. 14, 
No. 11, Nov. 1977, pp. 77-79. TRIS 167616. 

Computer-based traffic signal control systems are described that 

can speed traffic, increase safety, and improve gasoline mileage. 

One of the most extensive implementations of the basic system 

(which determines actual traffic patterns, compares them with 

patterns developed off-line and stored in the computer, and then 

selects a signal-timing plan corresponding to the closest pattern 
match) is in New York City. Advanced systems that would em- 
ploy software techniques to generate time plans on-line are 
being developed. In these systems, timing could be continuously 
optimized to changing traffic patterns. Second-generation sys- 


tems calculate the three parameters—split, offset, and cycle 
length—separately in real time from data received from on-site 
detectors. The highly experimental third-generation systems 
allow adjacent intersections to have different cycle lengths. The 
advantages of using microprocessors are pointed out. Described 
is one of the most comprehensive traffic control systems using 
computer technology, namely, that on the 36-mile northern 
section of the New Jersey Turnpike just outside New York City. 


A Comparative Study of Various Types of Vehicle Detectors. 
M. Singleton and J. E. Ward. Electronic Systems Laboratory, 
Department of Electrical Engineering and Computer Science, 
Massachusetts Institute of Technology (Cambridge, MA 
02139), Final Report, Sept. 1977, 62 pp.; available National 
Technical Information Service (Springfield, VA 22161). 
TRIS 172334. 
This comparison of the different types of vehicle detectors and 
associated equipment covers practically all of the presence and 
motion detectors being either sold commercially or actively re- 
searched at this time; it includes radar detectors, ultrasonic de- 
tectors, induction-loop detectors, magnetic-gradient detectors, 
pressure-sensitive detectors, and magnetometers. The theoretical 
and practical aspects of the different classes of detectors are 
presented, including principles of operation, detection param- 
eters, installation requirements, and relative costs. The survey 
is based on information obtained from manufacturers and the 
technical literature. Typical detector specifications and the char- 
acteristics of traffic-analyzer equipment are contained in the 
appendixes. Author. 


Recommended Pavement Marking Segment to Gap Ratio 
Changed. M. R. Norman. Transportation Engineering (In- 
stitute of Transportation Engineers, 1815 N. Fort Myer 
Drive, Suite 905, Arlington, VA 22209), Vol. 47, No. 10, 
Oct. 1977, p. 59. TRIS 167910. 

The Federal Highway Administration (FHWA) has announced 

that it now recommends the use of a segment-to-gap ratio of 

1:3 for broken-line longitudinal pavement markings. The next 

revision of the Manual on Uniform Traffic Control Devices 

(MUTCD) will provide the recommended segment-to-gap ratio 

of 1:3. For rural highways, a 10-ft segment and 30-ft gap is 

recommended. Previously, section 3A-6 of the MUTCD pro- 
vided that a broken longitudinal pavement marking is usually 
formed by segments and gaps in the ratio of 3:5 and that on 
rural highways the commonly used standard is 15-ft segments 
and 25-ft gaps. Recent studies sponsored by FHWA indicate 
that a shortened line segment will not reduce the effectiveness 
of pavement markings but will significantly reduce the amount 
of marking material used. 


PUBLIC URBAN TRANSPORTATION 


A Computer Program (POWREQ) for Power Requirements of 
Mass Transit Vehicles. C. H. Spenny and J. M. Clarke. Trans- 
portation Systems Center, U.S. Department of Transportation 
(Kendall Square, Cambridge, MA 02142), Final Report, Aug. 
1977, 69 pp.; available NTIS (Springfield, VA 22161). TRIS 
IW ZSSBe 

The objective of this project was to develop a computer program 

suitable for use in analyses requiring estimates of the energy re- 

quirements of transit vehicles. The power requirement (POWREQ) 
simulation model was designed to execute on the DEC-10 operat- 
ing system either in batch mode or time-sharing mode via remote 
terminals. A CALCOMP plotting routine is provided so that the 

user can request graphs illustrating the time variation of the im- 

portant parameters. The graphs are generated off-line. POWREQ 

estimates energy requirements of transit vehicles as a function of 
driving schedules and vehicle size, shape, and gross weight. 

POWREQO can be employed for systematic analyses of road and 

rail vehicles. 


Ridesharing Behavior: A Review of Recent Findings. D. T. 
Hartgen. New York State Department of Transportation 
(1220 Washington Avenue, State Campus; Albany, NY 
12232), Preliminary Research Report 130, Nov. 1977, 

36 pp. TRIS 172829. 

This paper reviews recent studies of ride-sharing behavior to de- 

termine the underlying factors influencing ride sharing and ways 

to encourage it. The incidence of ride sharing in the United 

States is estimated at about 10 percent of work trips and much 

lower for other trip purposes; this figure did not increase sub- 

stantially during the energy crisis of 1973-1974. Few demo- 
graphic factors distinguish those who car pool from those who 
do not. Most studies have found ride sharing to be a complex 

(and little understood) behavior relying heavily on social and 

psychological processes, particularly group dynamics, role, atti- 

tude, perception, and personality. Attempts by agencies to 
increase its incidence through matching services or appeals to 
economic or public concerns have thus been generally unsuc- 
cessful. It is concluded that, although more basic research is 
needed to understand the process better, agencies should begin 
now to address the basic concerns raised against car pooling by 
solo drivers, if they hope to significantly increase car-pooling 
incidence. 


Critical Factors Influencing the Demand for Transit. P. K. 
Guseman and others. Transportation Economics and Soci- 
ology, Texas Transportation Institute, Texas A&M Univer- 
sity (College Station, TX 77843), Research Report 1052.2, 
June 1977, 76 pp. TRIS 172150. 

This report identifies the direct and latent demand for public 

transportation services and assesses the factors that are critical 

to developing expanded transit usage. Individual and behavioral 
characteristics explaining transit demand are assayed as are tran- 
sit system and population characteristics influencing the demand 
for public transportation. Transit demand forecasts by transit 
leaders are also included. The most significant personal and at- 
titudinal characteristics that predict bus ridership are the lack of 
an automobile, close proximity to a bus route, and positive eval- 
uation of buses relative to automobiles. The two indicators most 
explanatory of patronage for conventional buses are the lack of 
an automobile and the lack of limiting physical disabilities. The 

Propensity to use buses among current nonriders was examined 

to determine the most critical factors that influence a decision 

to switch to public transportation. Three behavioral demand 
forecasting models are outlined for examining alterations or 
improvements in transit service. Macrolevel indicators for de- 
mand forecasting were also assessed. Two systematic demand 
models for estimating daily ridership are presented. 


Paratransit. Metropolitan Transit Commission (330 Metro 
Square, St. Paul, MN 55101), 1977, 43 pp. TRIS 157784. 
Policies and strategies adopted by the Urban Mass Transportation 
Administration, the Regional Transportation Policy Plan, and the 

Metropolitan Transit Commission are set forth, the paratransit 
demonstration and continuing programs are described, and re- 
search studies in this field are outlined. The report notes that a 
major effort must be made to increase the use of car pools, van 

programs, and bus services, especially in areas outside of the 
downtowns and university, where ridership is close to or exceeds 
the goals. Efforts must be made to examine the potential for 
paratransit services and then coordinated with each other and 
with the regular scheduled transit service. Attention must also 
be given to those activities, such as the adoption of parking 
practices, that could increase the use of transit and paratransit. 
The need is indicated for the provision of a specific appropria- 
tion of state funds by the Metropolitan Transit Commission to 
carry on paratransit operations; these funds should be separate 
from funds available for regular transit operations. 


Effects of Intermittent and Continuous Token Reinforcement 
on Bus Ridership. B. C. Deslauriers and P. B. Everett. 
Journal of Applied Psychology (American Psychological 


Association, 1200 17th Street, N.W., Washington, DC 

20036), Vol. 62, No. 4, Aug. 1977, pp. 369-373. TRIS 

164002. 
The following conditions were successively instituted on an ex- 
perimental bus (the daily operation of a campus bus from 11:00 
a.m. to 2:00 p.m.): baseline, variable ratio 3 token reinforcement 
(every third passenger, on the average, received a token worth 
about 10 percent for boarding the bus), continuous token rein- 
forcement (every passenger received a token), variable ratio 3 
token reinforcement, and baseline. Compared with the ex peri- 
mental controls, experimental bus ridership increased signifi- 
cantly during token reinforcement manipulations. There was 
no difference in the effects of variable ratio 3 and continuous 
token reinforcement. The results suggest that, compared with 
continuous token reinforcement, intermittent token reinforce- 
ment may provide a viable and economical approach to increas- 
ing bus ridership. Author. 


Propulsion System Performance Requirements for Guided Urban 
Transit Systems. W. R. Dawson and P. M. Datton. Transit 
Systems, Systems Research and Development Branch, Re- 
search and Development Division, Ministry of Transportation 
and Communications (Downsview, Ontario, Canada, M3M 
1J8), Aug. 1977. TRIS 170875. 

A methodology is presented for analyzing different performance 

levels of transit vehicles, e.g., acceleration, deceleration, top 

speed, and peak power-to-weight ratios. The optimization of 
these levels is desirable to attain certain performance objectives, 
including the maximization of travel time, capital costs, oper- 
ating costs, and energy consumption. A method is presented 
that analyzes the trade-offs involved to achieve various levels of 
these objectives. The report describes the measures of propul- 
sion system performance and the factors to be considered in 
their determination and relates them to the design character- 
istics and parameters of a typical light-rail transit system. Addi- 
tional factors that may affect the selection of performance pa- 
rameters are discussed, i.e., the effect of curves, grades, and spot 
speed restrictions. A set of values is recommended that could be 
used as design guidelines until more definitive studies can be 
performed on specific applications. Author. 


RAIL TRANSPORTATION 


Potential Economies and Improvements in Performance Resulting 
From Improvements in Railroad Terminal Operations. C. W. 
Hoppe and W. M. Hart. Booz-Allen and Hamilton, Inc. (4733 
Bethesda Avenue, Bethesda, MD 20014); Office of Policy and 
Program Development, Federal Railroad Administration, U.S. 
Department of Transportation (400 Seventh Street, S.W., 
Washington, DC 20590), Rept. FRA-OPPD-78-4, Nov. 1977, 
208 pp.; available National Technical Information Service 
(Springfield, VA 22161), PB 277 445/3ST. TRIS 175273. 

This report presents the findings from four case studies to identify 

potential economies and improvements in performance that re- 

sult from better terminal operations. Presented are methodolo- 
gies that are used to examine crew scheduling, car flow, hump 
yards, supporting activities, and costs. Specific findings on po- 
tential crew and car-flow reductions from the four studies are 
used as a base point for estimating the national implications of 
implementation of straightforward short-term improvements. 

A brief examination of alternatives to railroad pickup and 

delivery is presented through these case studies. 


A Study of State Programs for Rail-Highway Grade Crossing 
Improvements. J. B. Gertler. Transportation Systems Cen- 
ter, U.S. Department of Transportation (Kendall Square, 
Cambridge, MA 02142), Rept. DOT-TSC-FRA-78-3; Federal 
Railroad Administration, U.S. Department of Transportation 
(400 Seventh Street, S.W., Washington, DC 20590), Rept. 
FRA-OPPD-78-7, Feb. 1978, 174 pp.; available National 
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Technical Information Service (Springfield, VA 22161). 

RSM ooos 
In response to a U.S. Department of Transportation study of rail- 
highway grade crossing safety in the United States, Congress 
passed the Highway Safety Act of 1973, which earmarked funds 
specifically for improvements to grade crossings. Law requires 
the states to establish programs for identifying and implementing 
crossing-improvement projects. This report examines the ex- 
periences of five states in establishing such programs. The pro- 
grams are discussed in terms of initiation, project processing 
procedures, sources of funds, role of the regulatory agency, and 
maintenance of the improved crossing. Descriptions of each 
state encompass grade-crossing activity prior to 1973, the state’s 
procedures, and types of improvements. The report also suggests 
some modifications to the current federal program that might 
enhance its effectiveness. 


Potential Means of Cost Reduction in Grade Crossing Motorist- 
Warning Control Equipment, Volume |: Overview, Tech- 
nology Survey, and Relay Alternatives. C. L. DuVivier and 
others. Storch Engineers (824 Boylston Street, Chestnut 
Hill, MA 02167); Office of Research and Development, Fed- 
eral Railroad Administration, U.S. Department of Transporta- 
tion (400 Seventh Street, S.W., Washington, DC 20590), 
Rept. FRA-ORD-77-45.1, Dec. 1977, 190 pp.; available Na- 
tional Technical Information Service (Springfield, VA 22161), 
PB 277 946. TRIS 175477. 

The results of a recent study of the technology of railroad- 

highway grade-crossing warning systems are presented. Empha- 

sis in the investigation was placed on the determination of the 
potential for significant reduction in equipment, installation, 

and maintenance costs through improvements sought within a 

framework of the basic (track-circuit) system concepts that are 

now prevalent. This study is a comprehensive survey of current 
practices and hardware, an analysis of all major cost elements, 
and a consideration of potentially beneficial technical changes. 

The effort is concentrated on the equipment involved in train 

detection and the activation of warning devices. Special atten- 

tion is given to European practices. The applicability of Euro- 
pean signal relays and of mercury-wetted reed relays to the 

North American situation is analyzed. 


Fuel Efficiency Improvement in Rail Freight Transportation: 
Multiple Unit Throttle Control to Conserve Fuel. M. E. 
Jacobs. Office for Research and Development, Federal Rail- 
road Administration, U.S. Department of Transportation 
(400 Seventh Street, S.W., Washington, DC 20590), Rept. 
FRA-ORD-78-13, Feb. 1978, 58 pp.; available National 
Technical Information Service (Springfield, VA 22161), 

PB 262 470. TRIS 147710. 

During tests performed in conjunction with the Burlington 

Northern and Union Pacific railroads and the National Railroad 

Passenger Corporation (Amtrak), significant fuel savings were 

realized by using a semiautomatic throttle control device, or 

fuel-saver system, to take one or more units of the locomotive 
consist off-line when the available power and tractive effort 
exceeded the demand. This procedure effectively lowered the 
horsepower-per-ton ratio of the train, improved power manage- 
ment in various terrains, and decreased the rate of fuel consump- 
tion. A prime ingredient for the effective use of such a device 
was the way in which the operating locomotive engineer handled 
his or her train. In all cases, use of the fuel-saver system was 
found to be advantageous in controlling consist speed and exe- 
cuting braking maneuvers. The ability to vary consist power en 

route increased the engineer's operational awareness and im- 

proved train-handling techniques. 


SOCIAL AND HUMAN FACTORS 


Travel by the Elderly and Handicapped. R. J. Zabinski. Plan- 
ning Division, New York State Department of Transporta- 


tion (Albany, NY 12232), Preliminary Research Report 128, 

Aug. 1977, 43 pp. TRIS 172395. 
This paper, by analyzing information gathered on the national 
level and from various localities, summarizes those economic, 
social, and modal service conditions that affect the travel be- 
havior of the elderly and handicapped. It defines the elderly 
and handicapped and gives an estimate of the size and extent of 
the overlap existing between the two groups. General character- 
istics of the elderly and handicapped are presented, including 
economic and employment status, family size, and degree of au- 
tomobile availability. The trip-making characteristics exhibited 
by the elderly and handicapped are discussed; purposes and 
frequencies, choice of mode, time, and length of trips made by 
the elderly and handicapped are reported and analyzed in rela- 
tion to the background conditions of these two groups. Author. 


SOILS AND GEOLOGY 


Effects of Frictionless Caps and Bases in the Cyclic Triaxial Test. 
F. J. Vernese and K. L. Lee. Mechanics and Structures De- 
partment, University of California (Los Angeles, CA 
90024), Contract Report S-77-1, June 1977, 119 pp. TRIS 
159604. 

A detailed investigation of the effect of frictionless ends versus 

regular ends in the cyclic triaxial testing of various soils involved 

130 cyclic triaxial tests on samples of the following soils: 

Monterey No. O sand, Sacramento River sand, Los Angeles Har- 

bor sand, and undisturbed and remolded Champlain clay. These 

tests were performed under different conditions of density, 
anisotropic consolidation stress ratio, and cyclic frequency on 

samples with regular and with frictionless ends at 1.0 and 0.05 

Hz. It was observed that the frequency at which the tests were 

run did not affect the cyclic strength of the soils tested. After 

establishing that the prongs and the frequency did not influence 
the cyclic strength of these soils, comparative tests were run to 
determine the effect of end restraint. The results showed that for 
relatively clean sands there was an increase of 10 to 30 percent in 
cyclic strength by using frictionless ends rather than regular ends. 

The silty sands and clays tested were not influenced by the type 

of end restraint. Furthermore, the data showed a recognizable 

relation of an increasing strengthening influence of frictionless 
ends with an increasing tendency for dilation. 


Compaction of Bituminous Base and Base-Course Materials and 
Its Relation to Pavement Performance. N. W. Lister and W. D. 
Powell. Pavement Design Division, U.K. Transport and Road 
Research Laboratory (Crowthorne, Berkshire RG11 6AU 
England), Supplementary Report 260, 1977, 40 pp. TRIS 
157891. 

An appraisal of the state of compaction of dense-coated macadam 

bases and base courses being achieved in current British construc- 

tion practice reveals a considerable range of compaction levels, 
and the initial variation of density across the laid width persists 
after many years of intense commercial traffic. The effects of 
material composition, compactive effort, roller speed, rolling 
temperatures, and stiffness of the working platform are analyzed. 

Modified rolling procedures have been successfully used to im- 

prove compaction in the wheel paths. A brief summary is given 

of British experience with thick lift construction including re- 
sults from a full-scale road experiment. Good compaction was 
achieved at the expense of some loss of riding quality when the 
base and base course were combined in one lift. A study of the 
performance of dense-coated macadams and their compacted 
state show that worthwhile performance benefits are obtained if 
compaction in the wheel paths is increased to the peak values now 
being obtained in the center of the laid widths. The suitability of 
cheaper base and base-course materials of binder contents lower 
than those currently used in the United Kingdom is also being 
studied, and preliminary results showing considerable Promise are 
presented. Author. 


The Compaction of Earthworks. P. Chaigne and others. Min- 
istere de |'Equipment et de I’Ameénagement du Territoire, 
Laboratoire Central des Ponts et Chaussées (58, Boulevard 
Lefebvre, 75732 Paris), Oct. 1977, 64 pp. TRIS 172337. 

The compaction tests of fill material described in this report 

constitute the third and final stage of an experimental study of 

vibration compaction and cover the influence of layer thick- 

ness on the quality of compaction, for a given material and a 

given type of equipment; the efficacy in depth of two heavy 

vibrating plates and a vibrating slab compactor; and a compari- 
son of the possibilities of vibrating plates, and vibrating plates 
versus vibrating rollers; the use of a self-propelled combination 
pneumatic-tired and vibrating roller for earthworks; and the 
potential of two single-wheeled self-propelled vibrating rollers 
that recently appeared on the market. The study found that, 
when (for a given water content) the compaction of a layer of 
granular material comprising a plastic fine fraction gives an 
accentuated density gradient in depth, a reduction in the thick- 
ness of the layer, using the same machine and the same water 
content, is a very inadequate remedy. The use of vibrating 
plates, vibrating rollers, and the combination self-propelled 
roller are further discussed. 


Field Measurements. J. B. Burland. Ground Engineering, Foun- 
dation Publications, Ltd. (7b Ongar Road, Brentwood, Essex, 
CM15 9AU, England), Vol. 10, No. 7, Oct. 1977, pp. 15-22. 
TRIS 172339. 

In an effort to encourage engineers to monitor the behavior of 

foundations and structures, examples are given of the way the 

results of field measurements have been used in the design and 
construction of foundations. A variety of instruments and their 
use in observing the movement of the ground beneath and 
around foundations is described. The instruments include pre- 
cision surveying equipment, inclinometers, and borehole exten- 
someters. Case histories are presented in which the results of 
field measurements have made a significant contribution to the 
understanding of the behavior of the ground and its interaction 
with the structure. The examples include studies of the found- 
ing properties of chalk, foundations on stiff clays, and the be- 
havior and design of deep basement excavations. These examples 
illustrate the vital role that field measurements play in develop- 
ing experience and understanding of foundation design and 
performance. 


Anchor/Pile Scheme Stops Wall Movement. Ground Engineer- 
ing, Foundation Publications, Ltd. (7b Ongar Road, Brent- 
wood, Essex, CM15 9AU, England), Vol. 10, No. 7, Oct. 
1977, pp. 32-34. TRIS 172340. 

A method is described that successfully arrested the movement 

of an 8-m high, 110-year-old brick retaining wall at the ap- 

proaches to a major railway terminal, the St. Pancras Station. 

The mainly horizontal movement (with a little rotation) was 

accelerating particularly at the center of a 60-m length that was 

bulging and developing vertical cracks over its full height. The 
method of arresting the movement (a quick method that in- 
volved minimum disturbance of the existing:structure) consisted 
of constructing 82 multibell ground anchors of 37.5-ton and 
50-ton safe working load to arrest the horizontal movement of 
the wall and balancing the resulting imposed additional vertical 
loading by constructing 96 pali radice (Fondiele’s patented root 
piles) to underpin the wall. The net effect froze the wall in its 
existing position. 


Triaxial State of Failure in Sand. N. Bonding. Danish Geotech- 
nical Institute (1 Maglebjergvey, DK-2800 Lyngby, Den- 
mark), Bulletin No. 30, 1977, 54 pp. TRIS 170880. 

The problem of setting up a failure condition and a flow rule for 

a granular material in a general state of stress (a state in which all 

three main stresses are different) is considered, and a true tri- 

axial apparatus, in which a sand sample can be subjected to an 
arbitrary state of stress and that allows measurement of the 
strains occurring along the stress path, is described. The appa- 


ratus is equipped with three spindles, one upper spindle, to give 
the sample a constant rate of strain in the vertical direction, and 
two side spindles, to control the strain rates in the horizontal 
directions, which keep the sample as a whole horizontally fixed. 
Further details of the apparatus are described, and test results 
are presented and discussed. Conclusions related to the increas- 
ing friction angle, a new failure condition (a rupture condition 
that contains three parameters that are dependent on the void 
ratio), line ruptures, condition of normalcy, and the propor- 
tionality factor are presented. 


Principles and Application of Cement and Lime Stabilization. 
J.B. Metcalf. Australian Road Research Board (500 Bur- 
wood Highway, Vermont South, Victoria 3133, Australia), 
ARR Rept. No. 49, Aug. 1977, 11 pp. TRIS 170877. 

This paper discusses the principles underlying the application of 

cement and lime stabilization in road construction. Stabilization 

is defined as treatment to improve and maintain the engineering 
properties of soils: volume, stability, strength, permeability, and 
durability. The changes in these properties as a result of the ad- 
dition of various amounts of cement or lime are described with 
reference to soil type, mixing, compaction, and curing. Typical 
properties are indicated and criteria are given for the use of each 
technique. A final section briefly describes other stabilizers. 

Australian Road Research Board. 


Field Assessment of the Impact Soil Tester. B. Clegg. Australian 
Road Research Board (500 Burwood Highway, Vermont 
South, Victoria, Australia), ARR Rept. No. 76, Aug. 1977, 
37 pp. TRIS 170876. 

Field investigations were carried out in all Australian states and 

overseas to assess the suitability of the soil impact meter as a 

quick, nondestructive test device for measuring the adequacy of 

pavement construction. A range of materials was examined. The 
report is presented in three parts. Part 1 concerns the evaluation 
of the strength and future performance of granular basecourses, 
part 2 deals with the control of compaction in granular base- 
courses, and part 3 concerns the control of compaction in bitu- 
minous concrete mixes. The device is shown to be a cheap, quick, 
nondestructive method of testing for uniformity and adequacy 
of strength and compaction. It can be used for a wide range of 
materials if allowances are made for material type and in situ 
moisture content (in the case of granular basecourse) and tem- 
perature (in the case of bituminous mixes). Australian Road 

Research Board. 


TELECOMMUNICATIONS AND 
TRANSPORTATION 


The Substitution of Communication for Transportation: A Case 
Study. D. A. Lopez and P. Gray. Management Science (In- 
stitute of Management Sciences, 146 Westminster Street, 
Providence, RI 02903), Vol. 23, No..11, July 1977, pp. 
1149-1160. TRIS 163999. 

The possibility of substituting communications for transporta- 

tion in urban settings is investigated in the case study of an in- 

surance company. An optimization model is developed for 
determining the number and location of sites to be selected, and 
the results of the optimization are used as part of a cost/benefit 
analysis. It is concluded that such substitution is economically, 
operationally, and technically feasible for the firm studied and 
that such substitution would be of benefit to many firms in the 
information industries. The model, the analysis, and the imple- 
mentation of the results are discussed. 


TRANSPORTATION SYSTEM 


Monitoring the Effectiveness of State Transportation Services. 
J. M. Greiner and others. Urban Institute (2100 M Street, 
N.W., Washington, DC 20037), DOT-TPI-10-77-23, July 
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1977, 164 pp.; available Office of the Assistant Secretary 
for Policy and International Affairs, Intermodal Studies Di- 
vision P-14, U.S. Department of Transportation (400 Seventh 
Street, S.W., Washington, DC 20590). TRIS 177217. 
This report discusses procedures that state governments might 
use to monitor the effectiveness of state transportation services 
on a regular basis. Measurement procedures are discussed for 
assessing the outcomes of a variety of state transportation ser- 
vices, including highway planning, maintenance, mass transit, 
the division of motor vehicles, and highway emergency services. 
Measures of effectiveness and data collection procedures ad- 
dressing state transportation concerns are described. The 
problems and limitations of the measurements are also dis- 
cussed. A special section on measuring the effectiveness of 
local and intercity mass transit services is included. An illustra- 
tive citizen survey for obtaining information on a variety of 
concerns about state transportation effectiveness is provided - 
as an appendix. It is based on the results of statewide citizen 
surveys tested in North Carolina and Wisconsin as part of the 
project. Experiences regarding tests of a number of other 
measures by these and other states—including cost information— 
are also reported. 


WATER TRANSPORTATION 


From Sweden: A Microwave System for Automati¢ Container 
Identification. B. T. Henoch. Container News (Communi- 
cation Channels, Inc., 461 Eighth Avenue, New York, NY 
10001), Vol. 13, No. 4, Jan. 1978, pp. 42-44. TRIS 170918. 

The Microwave Institute Foundation (MIF) has developed a mi- 

crowave system for automatic container identification (ACI) 

based on an electronic label carried on the container. The elec- 
tronic label is remotely read when it passes an interrogator. The 
interrogator illuminates the electronic label with a fixed- 
frequency microwave beam and receives in return a frequency- 
shifted echo that is modulated by the container number stored 

in the label. The MIF ACI system has shown itself to be a 

flexible system that has several important options and has thus 

found a wide range of applications. Containers are already num- 
bered by using an ownership code of four alpha-number signs 
and a six-digit number. These container numbers are used in 
inventory control and shipping documents. An ACI system in 
combination with a computerized monitoring and inventory 
control system will give the container operator substantial bene- 
fits. The interrogators that read the container numbers operate 
on-line with the computer or off-line via data recorders asso- 
ciated with the interrogator. 


Fast-Burying Anchor. Canadian Shipping and Marine Engineer- 
ing (MacLean-Hunter Limited, 481 University Avenue, To- 
ronto, Ontario MSW 1A7, Canada) Aug. 1977. TRIS 172702. 

A Dutch firm has brought onto the market an anchor that has 

unique features that are said to give the product a proven effec- 

tiveness for use with dredgers and offshore installations. Trials 
have shown that the holding power of an anchor depends not 
only on shape and weight but also on the anchor’s ability to 

take a rapid and thorough hold in the seabed. The new delta- 

shaped, sheet-steel open anchor is fitted with a movable shank. 

This shank hinges between the long sides of two large, open 

scalene right-angled triangles. The entire structure is surrounded 

by a framework that consists of two sloping trimming plates 
linked to each other on both sides by a set of stabilization plates. 

The design is such that the anchor has only a short drag across 


the seabed and buries itself quickly from any position in which 
it lands on the bottom, while the stabilization plates guide the 
anchor into the correction position. 


Computer-Aided Manufacturer of Marine Propellers. G. W. 
Vickers. Computer Aided Design (IPC Science and Tech- 
nology Press Ltd., IPC House, 32 High Street, Guildford, 
Surrey, England), Oct. 1977, 8 pp. TRIS 170913. 

A unique computer-based method is presented for producing 

marine propellers of moderate size. The surfaces of the propeller 

are calculated from a table of offsets as an array of rectangular 
coordinate points and displayed on a graphics terminal where 
they can be examined and, if required, interactively modified. 

Ultimately, a propeller that requires only a minimum of hand 

finishing is obtained by using a numerically controlled milling 

operation. 


New Loran-C Sets Display Latitude and Longitude. Marine En- 
gineering/Log (Simmons-Boardman Publishing Corp., P.O. 
Box 530, Bristol, CT 06010), Feb. 1977, pp. 49-52. TRIS 
172838. 

Loran-C, a hyperbolic radio navigation system, uses shore-based 
transmitters and easily operated shipboard receivers to enable 
ships at sea to determine their position. Because it operates at a 
low frequency, the Loran-C signal carries well in land and is less 
susceptible to skywave interference at night. It also has the ad- 
vantage of longer range. This report details the rapid expansion 
of the Loran-C network, the availability of Loran-C charts, and 
new Loran-C equipment. 


Stop the Energy Robbers—Which Are Found Aboard Every Ship. 
K. Steneng. Skipstenikk (Selvigs Publishing House, Ltd., 
Raadhusgaten 8, Oslo 1, Norway), Vol. 8, Aug. 1977, 3 pp. 
RISA 2129: 

A campaign to urge ships to save energy has been developed by 

the Ship Research Institute of Norway in collaboration with sev- 

eral Norwegian shipping companies. It aims to reduce the nu- 
merous small sources of energy loss that exist in each individual 
ship, such as those from electrical supplies, steam systems, and 
compressed air systems; the losses from a cooling water pump 
are given as an example. This information circular, which forms 
the basis of the campaign, is designed to awaken attention to the 
problem in all areas of ship operation and to educate all con- 
cerned to routine care in saving energy in shipboard systems. The 
opinion is expressed that, with the cooperation of the whole 
crew, better fuel economy, better awareness of conservation, 
better and quicker reporting of faults, quicker correction of 
faults, and a more effective basis for maintenance and higher 
level of this maintenance can be achieved. 


VapTurbine Plant: A New Approach to Energy Savings and Low 
Life-Cycle Costs. G. A. Larsen. Marine Engineering/Log 
(Simmons-Boardman Publishing Corp., P.O. Box 530, Bristol, 
CT 06010), Vol. 82, No. 11, Oct. 1977, pp 58-61. TRIS 
172858. 

Stal-Laval is developing a new very advanced propulsion (VAP) 

turbine plant that is designed to have low operating costs, in- 

cluding low fuel consumption and the ability to burn inferior 
grades of fuel; low machinery weight and volume, including 
small and short engine room and increased cargo capacity; high 
availability and low maintenance and repair costs; and low ac- 
quisition cost, including low installation costs and minimum 
influence on ship construction costs. The merits of increased 
efficiency or other performance improvements will then be 

fully recognized in relation to the capital costs. 
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THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board’s 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board's 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the major administrations 
of the U.S. Department of Transporta- 
tion, the Association of American Rail- 
roads, and other organizations inter- 
ested in the development of transporta- 
tion. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 
Academy and are drawn from academic, 
industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 


